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Tuberculosis and HIV co-infection in
European Union and European Economic
Area countries
L. Pimpin*, L.N. Drumright*,#, M.E. Kruijshaar*, I. Abubakar*, B. Rice", V. Delpech",
V. Hollo+, A. Amato-Gauci+, D. Manissero+ and C. Ködmön+

ABSTRACT: In order to ensure the availability of resources for tuberculosis (TB) and HIV
management and control, it is imperative that countries monitor and plan for co-infection in order
to identify, treat and prevent TB–HIV co-infection, thereby reducing TB burden and increasing the
years of healthy life of people living with HIV.
A systematic review was undertaken to determine the burden of TB–HIV infection in the
European Union (EU) and European Economic Area (EEA). Data on the burden of HIV infection in
TB patients and risk factors for TB–HIV co-infection in the EU/EEA were extracted from studies
that collected information in 1996 and later, regardless of the year of initiation of data collection,
and a narrative synthesis presented.
The proportion of HIV-co-infected TB patients varied from 0 to 15%. Western and eastern
countries had higher levels and increasing trends of infection over time compared with central
EU/EEA countries. Groups at higher risk of TB–HIV co-infection were males, young adults, foreignborn persons, the homeless, injecting drug users and prisoners.
Further research is needed into the burden and associated risk factors of co-infection in
Europe, to help plan effective control measures. Increased HIV testing of TB patients and targeted
and informed strategies for control and prevention could help curb the co-infection epidemic.
KEYWORDS: Co-infection, Europe, HIV, risk factors, surveillance, tuberculosis

uberculosis (TB) and HIV are global public
health problems with considerable interaction. TB has been identified as one of the
leading causes of death among HIV-infected persons [1]. People living with HIV/AIDS (PLWHA)
infected with Mycobacterium tuberculosis are at 10
times greater risk of developing TB compared with
HIV-uninfected persons [2]. TB is often difficult
to diagnose in a person infected with HIV due
to the atypical presentation of the disease [3, 4].
The presence of TB also complicates HIV infection through a number of mechanisms including
increased viral replication and CD4/CD8 cell
proliferation [5]. In addition, TB–HIV co-infection
complicates the management of both diseases,
with drug interactions, overlapping toxicity profiles, immune reconstitution inflammatory syndrome and a high tablet burden required to treat
both diseases, which may reduce adherence [6].
Nevertheless, data suggest that early TB treatment
in HIV-infected people reduces morbidity and
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mortality, and appropriate treatment regimes are
often successful [7].
In order to respond to the increasing commitment
to provide comprehensive care and support to
HIV-infected TB patients, information is needed on
the burden of co-infection and how this changes
over time, particularly among at-risk populations.
This information can influence policy and help
secure resources for preventing, detecting and
treating TB–HIV co-infection. In the European
Union (EU)/European Economic Area (EEA), information on the burden of TB–HIV co-infection
and risk groups appears limited. To our knowledge, there are no published systematic reviews
on this topic. Annual data collection rounds of
the European Centre for Disease Prevention and
Control (ECDC) have estimated HIV co-infection
levels for 2008 in EU/EEA countries to range
between 0% of TB cases in central EU countries to
14.6% in Portugal [8, 9]. However, 16 out of the 30
EU/EEA countries did not report numbers of TB
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cases with HIV infection to ECDC in 2008. We conducted a
systematic review to improve understanding of TB–HIV coinfection levels and risk factors in EU/EEA countries.
METHODS
We performed a systematic review of published literature and
other sources not commercially published or peer reviewed,
such as reports, government and academic data (‘‘grey literature’’), which provided information on the burden of TB–HIV
co-infection and/or risk factors for co-infection in EU/EEA
counties in all European languages.
Search strategy
10 academic literature databases were searched between September and October 2009: Medline, Scopus, BIOSIS, Embase,
CINAHL (Cumulative Index to Nursing and Allied Health
Literature), Web of Science, DARE (Database of Abstracts of
Reviews of Effectiveness), Global Health, Index to Theses and
ELDIS (Electronic Development and Environment Information
System). We included different terms for ‘‘TB’’, ‘‘HIV’’, ‘‘HIV/
AIDS’’ and ‘‘Europe’’ in a number of European languages (e.g.
‘‘SIDA’’, ‘‘tuberculose’’). These were combined with the following qualifiers: ‘‘co-infection’’, ‘‘coinfection’’, ‘‘surveillance’’,
‘‘prevalence’’ or ‘‘incidence’’.
Google Scholar was used for a general search of the grey literature and the ‘‘related topics’’ search on all relevant information
was used to maximise findings. Additionally, all EU/EEA
countries’ Ministry of Health/Statistics websites were searched
for TB and HIV reports published in the last 10 yrs, and any
reports/manuscripts on TB–HIV co-infection. We also asked
ECDC national TB and HIV contacts to identify additional
reports or documents on TB–HIV co-infection for their country
in our survey of national contact points [10]. While the
association of TB disease with HIV infection could more
appropriately be referred to as ‘‘co-morbidity’’, the term ‘‘coinfection’’ is most widely used in the literature and was
therefore used here to signify the concurrent presence of TB
disease with HIV infection.
The primary concern of the initial search was sensitivity.
Specificity was ensured by abstract/title and full document
review. Relevant studies were obtained without language
restrictions.
Inclusion/exclusion criteria
The titles and abstracts of all documents identified were screened by one main reviewer (L. Pimpin) for TB–HIV co-infection
incidence, prevalence or risk factor data within EU/EEA
countries. Second reviewers (L.N. Drumright and M.E. Kruijshaar) validated the inclusion process by screening 50% of the
titles/abstracts, demonstrating that no potential publications
were missed. The full text versions of all documents fulfilling
the initial criteria, and those lacking abstracts, were retrieved.
These were reviewed by one main reviewer, with 10% assessed
by a second reviewer, identifying no disagreements. All documents meeting inclusion criteria for title/abstract review
and reporting on 1) the number/proportion and/or rate of
HIV co-infection among TB cases or 2) risk factors for TB–HIV
co-infection compared with mono-infected HIV or TB cases, or
nondiseased persons, were included.
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Only the most complete and recent information was extracted in
instances where there were multiple published estimates of the
same data, to avoid duplication. National publications were
given precedence over international publications, as these
were considered to be closer to the source, regardless of differences in data reported. Studies from any non-EU/EEA countries
were excluded, as were literature reviews, summaries and case
reviews. Studies providing data collected only before 1996 were
excluded, as the aim of this review was to examine current
trends in co-infection in the era after introduction of highly
active antiretroviral therapy (HAART). However, publications
covering periods both before and after 1996 were included in
order to capture as much information as possible.
Data extraction
Data were extracted using a pre-defined Excel database by one
reviewer, with 10% validation by a second reviewer. Information collected included study and participant characteristics,
numbers and proportions of co-infection and/or risk factors, as
well as potential biases and points raised in the discussion, such
as testing/screening methods and coverage, assessment of coinfection status and other relevant background information.
Data analysis
Estimates of co-infection were expected to differ between countries and data sources (i.e. national surveillance and local or
hospital populations). Therefore, no attempt was made to pool
data, a descriptive synthesis was undertaken, and recent trends
described.
RESULTS
Following removal of duplicates and initial abstract review, we
identified 380 papers for full text retrieval from 6,632 references in the published and grey literature. After full inspection,
61 documents were included (54 on burden of TB–HIV only,
six providing risk factor information only, and one presenting
both). The full details of the article retrieval process are summarised in figure 1. Nine studies provided data on the number
of PLWHA co-infected with TB, which are not included in this
study.
Study characteristics
All 55 documents providing information on the burden of TB–
HIV co-infection reported prevalence of HIV in TB patients,
with one also measuring incidence [11]. The majority of papers
provided national estimates (37 (67%) out of 55), the remaining
regional or local. The greatest number of studies was from
Spain, followed by France. For 19 countries the only sources of
data were from four international surveillance reports [8, 12–14].
Information on sociodemographic characteristics of patients
was provided in 26 studies.
The seven risk factor studies were from Spain (five out of seven),
France and the Netherlands. Most were longitudinal studies
(four out of seven), one was cross-sectional and two were
obtained from surveillance studies. The majority of papers (five
out of seven) presented risk factors for co-infection, with
PLWHA as the baseline population.
Overall burden of TB–HIV co-infection
Data on HIV co-infection among TB patients was identified for
23 out of the 30 EU/EEA countries. The most recent national
VOLUME 38 NUMBER 6
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6632 references
6574 from published literature
58 from grey literature

TABLE 1

1687 duplicates

Proportions of tuberculosis (TB) patients coinfected with HIV in European Union/European
Economic Area countries

Country [ref.]

Year

4565 excluded after title/abstract review
802 non-EU
649 animal/molecular studies
3114 no original data
422 case studies/reports
1256 no TB–HIV co-infection data
1436 reviews
380 for full text retrieval after title/abstract review
319 excluded after full text review
9 co-infection burden but not out of
TB patients
19 EU and non-EU data aggregated
23 overlapping data
79 before 1996
189 no original data
16 wrong study type (case studies/
reviews)
173 no TB–HIV co-infection or risk
factor data
61 included and extracted after full text review
55 burden data
7 risk factor data

FIGURE 1.

TB patients with
HIV n/N (%)

4945 publications matching search criteria
Austria [13]

2005

16/942 (1.7)

Belgium [15]

2008

56/1006 (5.6)

Bulgaria [8]

2008

0/3151 (0)

Cyprus [8]

2008

2/50 (4)

Czech Republic [8]

2008

7/868 (0.8)

Denmark [16]

2008

4/367 (1.0)

Estonia [8]

2008

44/444 (9.9)

Finland [8]

2006

6/297 (2)

France [8]

2001

364/6465 (5.6)

Iceland [8]

2006

2/13 (15.4)

Ireland [8]

2008

15/470 (3.2)

Italy [13]

2005

121/3975 (3.0)

Latvia [8]

2008

72/1070 (6.7)

Lithuania [8]

2007

21/2408 (0.9)

Malta [8]

2008

5/53 (9.4)

The Netherlands [17]

2008

37/997 (3.7)

Poland [18]

2004

15/9493 (0.2)

Portugal [8]

2008

438/2995 (14.6)

Romania [8]

2008

202/24786 (0.8)

Slovakia [8]

2008

0/633 (0)

Slovenia [8]

2008

0/213 (0)

Spain [8]

2008

507/8214 (6.2)

England and Wales [19]

2005

233/3153 (7.4)

Flow chart of inclusion of manuscripts for the primary and

secondary outcomes. EU: European Union; TB: tuberculosis.

All data were based on national surveillance. The burden in some countries with
low numbers of TB cases, e.g. Iceland, must be interpreted with caution.

estimates are shown in table 1 and figure 2. Prevalence varied
between 0% in Bulgaria, Slovenia and Slovakia to 15% in
Portugal and Iceland. In general, a very low level of co-infection
was observed in central EU/EEA countries. Information on the
burden of co-infection in capital cities was available for four
countries. The prevalence was 7.3% in London (in 2005), 7.5% in
Paris (in 2001), 8.6% in Brussels (in 2008) and 14.3% in Madrid
(in 2003). Except for London, where prevalence was the same as
the national average, the co-infected proportion in these cities
was higher than the national average.

In northwestern EU countries, cases were mostly foreign born
while in Spain and Italy around 30% were foreign born.
In Spain, a large proportion of co-infected cases were intravenous drug users (IDU) compared with all TB cases (59% versus
8%, respectively). Although no comparable mono-infected data
were available, Latvia showed a similarly high proportion of
IDU co-infected cases.

Trends in TB–HIV co-infection
Between 2000 and 2008, Estonia, Latvia, Lithuania, Belgium,
Denmark and England and Wales, as well as the Czech
Republic and Romania, reported increasing proportions of HIV
co-infection among TB patients, although in some this reached
a plateau in the latest years of observation (fig. 3). Data for
France are also suggestive of an increase in co-infection, but
additional time-points are required to confirm this. Spain and
Portugal show a decline in co-infection levels, and Finland may
be exhibiting a downward trend.

Risk factors for TB–HIV co-infection
In the seven papers that statistically examined risk factors for
TB/HIV co-infection, sex, age, CD4 count at HIV diagnosis, HIV
transmission route and TB risk groups were most often studied
(tables 2–4). Co-infection was associated with male sex in three
out of five studies (table 2). Younger adults (aged 25–30 to
45 yrs) tended to have a higher risk of TB co-infection compared
with children and older adults, but this was statistically
significant in only two out of the four relevant studies (table 2).

Characteristics of co-infected cases
Demographic characteristics were reported for few countries,
and the most recent data are shown in figure 4. The majority of
co-infected cases were male and young adults (fig. 4a and b),
and their proportion was larger than in non-co-infected patients.

The risk of TB disease was higher in PLWHA who presented
with lower CD4 cell counts (,200 cells?mm-3) at HIV diagnosis
in three studies (table 3). A fourth study among AIDS patients
found that TB was more likely to be reported as the AIDSdefining illness at higher CD4 counts (200–350 cells?mm-3)
than other AIDS-defining illnesses.

1384

VOLUME 38 NUMBER 6

EUROPEAN RESPIRATORY JOURNAL

L. PIMPIN ET AL.

TUBERCULOSIS

0–1%
1–5%
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10–20%
No data
Non-EU/EEA

Malta
Liechtenstein
Luxembourg

FIGURE 2.

Map of the most recent data on proportions of tuberculosis (TB) patients co-infected with HIV in European Union (EU)/European Economic Area (EEA) countries.

All data were based on national surveillance (2001–2008). The burden in some countries with low numbers of TB cases, e.g. Iceland, must be interpreted with caution.

Acquiring HIV through injecting drugs was significantly associated with higher risk of TB co-infection than acquisition through
sexual contact in three out of the four studies investigating
probable route of HIV infection [29, 33, 35].
Combinations of risk behaviours and lifestyles, including
homelessness, imprisonment, alcohol abuse, sharing syringes
and close contact with a TB case, were associated with an increased risk of being TB–HIV co-infected (table 4).
Two studies investigated the risk of co-infection by place of birth
or citizenship, showing contradictory evidence of whether being
foreign born conferred increased risk of co-infection. One study
from France [29] found an increased risk of TB in foreign-born
PLWHA. Conversely, a Dutch study demonstrated that TB
patients of Asian and eastern EU/EEA citizenship had a
decreased risk of HIV diagnosis among TB patients compared
with Dutch nationals [21]. When comparing such data it should
be considered that the definition of citizenship might vary
between countries and the ethnic distribution may vary as well.
Both studies also looked at area of residence, showing a higher
risk of co-infection in urban areas (p,0.001) [21, 29].
EUROPEAN RESPIRATORY JOURNAL

DISCUSSION
Published data on the proportion of TB patients co-infected with
HIV show that levels are highest in Iceland and Portugal (15%)
and lowest in central EU/EEA countries (,1%). Increasing
trends were observed in the Baltic states as well as western EU
countries, the Czech Republic and Romania. Sociodemographic
characteristics and risk factors for TB–HIV co-infection were
only reported for a handful of countries. In these countries,
males, young adults, IDU, the homeless, prisoners, those living
in urban areas and, in some countries, foreign-born persons
were at higher risk of co-infection.
Strengths and limitations
This review used a sensitive approach, identifying a large number of publications to ensure all information was captured.
Although we were not able to check for evidence of publication bias, the comprehensive search undertaken minimised the
potential for missing studies. A limitation is the inherent observational nature of surveillance studies associated with biases
and confounding. Comments in our survey of national HIV and
TB contacts to the ECDC suggest that surveillance systems may
VOLUME 38 NUMBER 6
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Proportion of TB patients with HIV
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Trends in the prevalence of HIV co-infection in tuberculosis (TB) patients in European Union/European Economic Area countries by year of reporting.

under-represent marginalised populations [9, 10]. The majority
of studies presenting data on risk factors and demographic
characteristics were conducted in Spain, and data were only
available for a small number of countries. The heterogeneous
nature of the populations and infrastructures within the EU/
EEA hinders the generalisation of this information to the whole
of Europe. Furthermore, differences in the design of and populations covered by these studies only allowed for a descriptive
synthesis of the evidence available. We included both demographic data from surveillance reports and risk factor data from
observational studies, which increases the heterogeneity of this
data. However, because of the limited number of observational
studies, the demographic information was obtained to strengthen our results. Despite these limitations, findings were in
agreement with knowledge on risk groups for TB and/or HIV
separately, and/or studies from outside the EU/EEA, and
countries with similar populations and infrastructure may be
found to have similar risk groups.

Trends in TB–HIV co-infection
The distribution of co-infection across the EU/EEA is in agreement with what is reported by ECDC and in our survey of
national contacts [8, 10]. The burden of co-infection follows the
national prevalence of HIV in these countries [8] and the countryspecific prevalence of drug users. Some of the observed timetrends may be due to changes in testing activity and reporting
practices, and may not represent an increase in the true number
of HIV-infected TB patients, but rather in the diagnosed burden.
However, it is interesting to note that countries such as Spain and
Italy, with higher levels of co-infection in IDU and homeless
populations, show decreasing rates of TB–HIV co-infection,
while countries with higher levels of HIV infection in foreignborn people had increasing rates. This suggests that the increases
in some countries may be related to migration and decreases to
strengthened control in IDU and homeless populations. Further
efforts are required to control TB in other parts of the world to
reduce the risk in migrant populations in these countries.

This is the first comprehensive overview of this subject in
the EU/EEA and it provides useful data for planning and
evaluation of control measures.

HIV prevalence in TB patients was generally higher in capital
cities, and urban areas were found to be associated with an
increased risk of co-infection. This is in agreement with
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FIGURE 4.

Latvia
98–01
[27]

Sociodemographic characteristics of cases co-infected with HIV (&) compared with mono-infected tuberculosis (TB) cases (&) (most recent data). Year(s)

from which data were acquired and reference numbers are given for each country. All data are from surveillance apart from reference [28], which is from a cross-sectional
study in more than one hospital in Madrid (Spain).

ND:

no data; IDU: intravenous drug users. #: unknown category not included; ": only those originating from high TB

prevalence countries were included as foreign born.

previous data from non-EU countries [36] and may be related
to the greater number of high-risk individuals for TB and/or
HIV co-infection in these areas [37, 38]. Urban conditions such
as poverty and overcrowding have also long been associated
with TB [39, 40]. Studies of hospital in-patients also tended
to show a higher prevalence of HIV co-infection than the
national average. This is to be expected as TB–HIV co-infected
patients are more likely to have complex needs, drug interactions and toxicities, and are therefore more likely to be in
contact with hospitals.
Risk factors/groups for TB–HIV co-infection
The higher risk of co-infection in males found in four studies is
consistent with the observation that both TB [8] and HIV [41] are
more common among males in Europe [13]. This reflects the
more prominent transmission of HIV through males having sex
with males and via injection of drugs, since a higher proportion

of drug users is male [31, 32]. Co-infection was more prevalent
in the 15–45-yr age group in five studies, reflecting the higher
proportion of HIV in this group, or more frequent HIV testing in
young adult TB cases [21, 29, 30]. Five out of seven countries
where the data were available showed a majority of the TB–HIV
co-infected patients to be born abroad. These countries have
high levels of migration from parts of the world with generalised TB and HIV epidemics. Countries where the majority of
migrants originate from areas with concentrated epidemics,
for example Spain, which receives more migrants from LatinAmerican countries, show a different pattern of co-infection.
Based on three Spanish studies, PLWHA with lower CD4 counts,
mainly as a result of late diagnosis, were more likely to have TB
disease compared with those with a higher CD4 count [32].
Among persons diagnosed with an AIDS-defining illness in
France, TB was diagnosed at higher CD4 cell counts than other
AIDS-defining illnesses. This is consistent with findings that TB
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[33]

Spain

Spain (Northwest)

X

L (.1 H)

open

L (.1 H)

L (.1 H)

S

S

Study type

(MTB infected)

315 PLWHA

(on HAART)

1072 PLWHA

(HAART naı̈ve)

3196 PLWHA

seroconverters

23698 person-yrs HIV

16927 AIDS

13269 TB

Patients

OR for TB disease

RR for TB disease

RR for TB disease

HR for TB disease

OR for TB (AIDS defining)

OR for HIV infection

Outcome

to prison

1991–1997 980 IDU on admission OR for TB–HIV infection

2000–2003

1997–2003

1980–2004

1997–2007

1993–2001

Year

23.5 (10.3–53.7)
28.9 (12.6–66.1)
14.7 (6.25–34.4)
4.66 (1.73–12.5)
1***

25–34
35–44
45–54
55–64
o65

1

f30

site of disease, risk group

place of diagnosis, citizenship,

Age, sex, year, residence,

Adjusting factors

at follow-up for HAART naı̈ve
1

f30

3.67 (1.96–6.86)
.29

1
3.14 (1.71–5.75)

25–29

16–24

1.6 (0.5–5.1)

40–49

Male
Female

1

0.58 (0.31–1.1)

1

time in prison

present), needle sharing, tattoos,

Age, sex, year, IDU status (former/

scar, hospital of study

viral load, transmission route, BCG

Age, sex, SES, occupation, CD4,

1

f29

Female

0.97 (0.41–2.29)
.40

1.6 (0.6–4.4)

during follow-up

1.17 (0.38–3.57)

36–40

30–39

CD4 at entry, viral load, HAART

0.83 (0.26–2.65)

31–35

calendar period of observation,

Age, sex, transmission route,

CD4 at entry, viral load, HAART

0.83 (0.54–1.26)

calendar period of observation,

Age, sex, transmission route,

mission route, calendar period of TB

Age at seroconversion, sex, trans-

origin, residence

transmission route, world region of

0.96 (0.71–1.29)

1.1 (0.42–3.33)

1

1.61 (1.04–2.44)

1***

1.30 (1.16– 1.43) Age, sex, CD4, known serostatus+ARV,

1***

1.61 (1.3–2.0)

(95% CI)

Adjusted estimate

.40

Male

Female

Male

Female

Male

Female

Male

Sex

36–40

0.84 (0.67–1.05)

0.5 (0.1–4.0)

31–35

1.38 (0.81–2.36)

.30

1.25 (0.83–1.87)

o50

21–30

1

1***

o40
0–20

1.27 (1.15–1.39)

30–39

1.71 (1.49– 1.96)

9.45 (3.98–22.5)

15–30

5.02 (1.67–15.15)

0–14

(95% CI)

yrs

15–24

Adjusted estimate

Age group

MTB: Mycobacterium tuberculosis; IDU: intravenous drug users; OR: odds ratio; HR: hazard ratio; RR: rate ratio; ARV: antiretroviral drugs; SES: socioeconomic status; BCG: bacille Calmette–Guerin. ***: p,0.001.

S: surveillance; L (.1 H): multicentre cohort study; L (.1 H) open: open multicentre cohort study; X: cross-sectional study; PLWHA: people living with HIV/AIDS; HAART: highly active antiretroviral therapy;

[31]

Spain

[29]

France

[30]

[21]

The Netherlands

Spain

[Ref.]

Associations between age group and male sex and tuberculosis (TB)–HIV co-infection

Country

TABLE 2
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[29]

[30]

[33]

[31]

[32]

France

Spain

Spain (Madrid)

Spain

Spain

1997–2007

Year

1987–1996

L (.1 H) 2000–2003

open

L (.1 H) 1997–2003

L (1 H)

L (.1 H) 1980–2004

S

type

Study

HIV trans-

.350

MSM

1***

Age at seroconversion, sex,

(MTB infected)

315 PLWHA

(on HAART)

1072 PLWHA

(HAART naı̈ve)

3196 PLWHA

OR for TB disease

RR for TB disease

RR for TB disease

O/U (F)

0.4 (0.2–1.1)
1.8 (0.4–7.4)
0.3 (0.0–177.0)
1.6 (0.1–52.9)

IDU
MSM
Transfusion
Unknown

Hetero

1

0.40 (0.18–0.91)***

Hetero (F)
O/U (F)

0.68 (0.11–4.06)
1.58 (0.77–3.24)

IDU (F)

0.44 (0.13–1.44)

Hetero (M)
O/U (M)

0.61 (0.23–1.62)

IDU (M)

1***

0.92 (0.37–2.30)
1.07 (0.67–1.71)

Hetero (F)
MSM

0.94 (0.36–2.47)
1.45 (0.81–2.62)

IDU (F)

0.84 (0.55–1.29)

Hetero (M)
O/U (M)

2.01 (1.28–3.16)

IDU (M)

1***

1.4 (0.6–3.2)
1

o500

4.3 (1.5–12.0)*

83.4 (17.0–409.3)*

0.64 (0.06–6.79)

0.17 (0.04–0.62)

0.27 (0.09–0.79)

1***

0.23 (0.13–0.41)

0.18 (0.15–0.21)

0.36 (0.28–0.46)

200–499

100–199

,100

Unknown

.350

200–350

,200

Unknown

.350

200–350

,200

hospital of study

transmission route,

TB case, CD4 count,

Age, sex, SES, contact with

tion, CD4 at entry, viral load

calendar period of observa-

Age, sex, transmission route,

HAART during follow-up

tion, CD4 at entry, viral load,

calendar period of observa-

Age, sex, transmission route,

period of TB

0.995 (0.992–1.003)

study

9 months INH)

Unit increase

#

route, BCG scar, hospital of

0.4 (0.19–0.88)

Clotting/
haemophilia

Age, sex, SES, occupation,

residence

route, world region of origin,

CD4, viral load, transmission

1.73 (1.51–1.99)

3.62 (3.11–4.22)

1

Unknown

Age, sex, CD4, known
serostatus+ARV, transmission

transmission route, calendar

HR for TB disease

2.31 (2–2.67)
2.1 (1.76–2.5)

3.04 (2.66–3.47)

Adjusting factors

3 (1.72–5.26)***

O/U

illnesses

200–350

1***

(95% CI)

,200

Adjusted estimate

CD4 count at HIV
diagnosis cells?mm-3

IDU

Hetero

other AIDS-defining

2.66 (2.26–3.14)

1***

(95% CI)

Adjusted estimate

Sexual

IDU

HR for TB disease

MSM

OR for TB as AIDS-

mission route

defining illness versus

Outcome

in PLWHA (after

418 person-yrs

HIV seroconverters

23698 person-yrs

16927 AIDS

Patients

M: male; F: female; ARV: antiretroviral drugs; SES: socioeconomic status; BCG: bacille Calmette–Guerin. ***: p,0.001; *: p,0.05; #: borderline significance.

antiretroviral therapy; MTB: Mycobacterium tuberculosis; OR: odds ratio; HR: hazard ratio; RR: rate ratio; MSM: males having sex with males; IDU: intravenous drug users; hetero: heterosexual; O/U: other/unknown;

S: surveillance; L (.1 H): multicentre cohort study; L (1 H): single hospital cohort study; L (.1 H) open: open multicentre cohort study; PLWHA: people living with HIV/AIDS; INH: isoniazid; HAART: highly active

[Ref.]

Associations between CD4 count and HIV transmission route and tuberculosis (TB)–HIV co-infection

Country

TABLE 3
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c

1389

1390

S: surveillance; L (.1 H): multicentre cohort study; X: cross-sectional study; PLWHA: people living with HIV/AIDS; INH: isoniazid; IDU: intravenous drug users; OR: odds ratio; HR: hazard ratio; SES: socioeconomic

OR for TB–HIV infection
980 IDU on admission
to prison
1991–1997
Spain (Northwest)

[33]

X

Living alone
Living with family
Homeless/prison/institution
IDU
Former IDU
Not sharing
Sharing syringes
No tattoos
Tattoos
0 months in prison
1–23 months in prison
.23 months in prison
OR for TB infection (.1 H)
1242 PLWHA
2000–2003
Spain

[32]

L (.1 H)

HR for TB disease
418 person-yrs in PLWHA
(after 9 months INH)
1987–1996
L (.1 H)
[34]
Spain (Madrid)

occurs earlier in HIV infection than other opportunistic diseases
[42, 43], highlighting the need to monitor PLWHA for TB
throughout the course of their infection.
Several countries have highlighted the diversity in the level of
co-infection across population groups. These findings provide
evidence for more robust monitoring of co-infection in EU/
EEA countries in order to develop targeted strategies to reduce
HIV and TB infection. Although demographic and clinical data
pertaining to persons living with HIV and/or TB are available
in many countries, they are not always reported. Reporting of
this information and analyses to determine statistical associations between co-infection and demographics would provide
much needed information to tailor effective control strategies.
Clinical implications
The results of this review highlight how some population groups
affected by TB and HIV co-infection are particularly vulnerable,
suggesting that efforts for identifying, treating and raising awareness for both diseases should be considered by countries with high
levels of co-infection in these populations. The survey of TB and
HIV contact points shows limited overlap in risk groups targeted
for TB and HIV screening; IDU and prisoners are screened for both
infections in eight countries, and migrants in nine [10]. In order to
capture and effectively treat all co-infected patients, some countries
with higher co-infection burdens might benefit from screening risk
groups for both infections. In addition, various studies have shown
that many TB patients are not tested for HIV [10, 44–46]. Further
improvements are needed in offering HIV testing to all TB patients,
as recommended by the World Health Organization [47].
Conclusion
Co-infection levels in EU/EEA countries ranged from 0% to 15%
and were in the same range as those reported from comparable
parts of the world (e.g. the USA had 12% HIV-positive TB cases in
2007, Canada had 5.7%, Australia had 3.2% and Japan had 0.5%
[48–51]). The increasing levels observed in a number of EU/EEA
countries are concerning. Efforts to scale up control of both
infections as well as further monitoring of the trends of coinfection are therefore required.

status. ***: p,0.001; *: p,0.05; #: borderline significance.

Age, sex, year, residence,
place of diagnosis,
citizenship, site of disease,
risk group
Risk group (incarceration, homelessness, alcohol abuse, IDU,
intimate contact with TB case), CD4
Age, sex, SES, contact with TB
case, CD4 count, transmission
route, hospital of study
Age, sex, year, IDU status
(former/present), needle
sharing, tattoos, time
in prison
1
1.67 (1.08–2.4)*
1.55 (1.01–2.4)#
5.13 (3.81–6.89)***
1
3.17 (1.56–17)***
No risk group
Illegal resident
Homeless
Drug users
No risk group
Any risk group
OR for HIV infection
13269 TB
1993–2001
S
The Netherlands

[21]

TB group
Outcome
Year
Study type

Patients

1
1.3 (0.8–2.1)
1.7 (1–2.9)#
1
1.87 (1.23–2.82)
1
2.43 (1.57–3.77)
1
1.56 (0.98–2.49)
1
2.44 (1.28–4.64)
4.94 (2.56–9.55)

Adjusting factors
Adjusted estimate (95% CI)

L. PIMPIN ET AL.

[Ref.]
Country

TABLE 4

Association between risk behaviour and tuberculosis (TB)–HIV co-infection

TUBERCULOSIS

VOLUME 38 NUMBER 6

Males, young adults, foreign-born people and those living in
urban areas, as well as injecting drug users, the homeless and
prisoners, were identified as high-risk groups for TB–HIV coinfection. The information obtained in this review indicates that a
diverse and varied approach is required to deal with the burden
and population groups at risk of TB–HIV co-infection in EU/EEA
countries. Greater use of available demographic and clinical data,
as well as further, standardised, Europe-wide research would
help increase our understanding of co-infection risk.
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