Tuberculosis 122 (2020) 101921

Contents lists available at ScienceDirect

Tuberculosis
journal homepage: http://www.elsevier.com/locate/tube

Review

HIV and tuberculosis: The paradox of dual illnesses and the challenges of
their fighting in the history
� Riccardi a, d, Mariano Martini a, e, Simone Villa a, Antonio Di Biagio a, f,
Diana Canetti a, b, c, Niccolo
a, g
Luigi Codecasa , Antonella Castagna b, c, Ilaria Barberis a, e, *, Valentina Gazzaniga h,
Giorgio Besozzi a
a

StopTB Italia Onlus, Milan, Italy
Clinic of Infectious Diseases, IRCCS San Raffaele Scientific Institute, Milan, Italy
Vita-Salute San Raffaele University, Milan, Italy
d
Infectious Diseases and Tropical Medicine Centre, IRCCS Sacro Cuore Don Calabria Hospital Negrar, Verona, Italy
e
Department of Health Sciences, University of Genoa, Genoa, Italy
f
Clinic of Infectious Diseases, IRCCS AOU San Martino-IST, Genoa, Italy
g
Regional TB Reference Centre and Laboratory, Villa Marelli Institute/ASST Niguarda Ca’ Granda, Milan, Italy
h
Department of Medico-Surgical Sciences and Biotechnologies, Sapienza University of Rome, Rome, Italy
b
c

A B S T R A C T

Tuberculosis is an ancient infectious disease caused by the bacillus Mycobacterium tuberculosis that is still nowadays afflicting humans all over the world. It causes illhealth for 10 million people each year. Tuberculosis (TB) has been the leading cause of death from a single infectious agent, ranking above HIV/AIDS. In recent years,
infection with HIV represents a major risk factor predisposing for infection and TB is the most common cause of AIDS-related death. Despite the treatment of HIVassociated TB has essentially retraced that recommended in HIV-negative cases, it has disclosed some additional challenges over the years. The association of delayed
and missed diagnoses, logistic accidents and some well-known complications of HIV and TB treatment co-administration has contributed to 300,000 people living
with HIV died from a preventable and curable disease like TB in 2017. The evaluation of new diagnostic and therapeutic approaches with the struggle to erase stigma
are essential to successfully manage HIV-TB coinfection.

1. From Mycobacterium tuberculosis discovery to the first
effective TB treatment
On March 24, 1882, the discovery of the causative agent of Tuber
culosis (TB), Mycobacterium tuberculosis (Mbt), opened the prospect both
of a prevention program based on the attenuation in the laboratory of
the germ and of the active search for a pharmacological treatment [1–3].
The first active drug against Mtb to be discovered was streptomycin in
1943, thanks to S. Waksman [4]. Unfortunately, since the first strepto
mycin trial carried out in London in 1950 (bed rest vs. bed rest plus
streptomycin), which was the first registered randomized control clin
ical trial of all time, it was clear that antibiotic monotherapy allowed
drug-resistances to emerge [5].
Accordingly, in the attempt to prevent further development and
spread of drug-resistance, a multi-therapeutic approach with strepto
mycin, para-aminosalicylic acid (PAS), and isoniazid provided the first
effective combination regimen against TB [3].
In spite of efforts, the onset of isoniazid and PAS resistance was rapid.

However, thanks to the discovery of rifampicin in 1957, in the beginning
of 1990s a therapeutic regimen based on a four-drug induction phase for
two months (isoniazid, rifampicin, ethambutol and pyrazinamide), fol
lowed by a two-drug maintenance phase of four months (isoniazid and
rifampicin), was implemented ensuring more than 90% of treatment
success [3,6].
Despite therapeutic success, each year around eight million people
develop TB making it responsible for the death of three million people
worldwide [6,7].
2. The beginning of a new pandemic
On October 6, 1980, how Dominique Lapierre narrated in detail in
his book “Plus grands que l’amour” [8], a previously healthy 31-year-old
man was admitted to the Ronald Reagan UCLA Medical Center with an
unusual oral mycosis and leukopenia, followed a few days later by a rare
pneumocystosis.
This was only the first of an endless number of cases that led to the
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Fig. 1. Stigma and the “paradox of dual illnesses”.
Abbreviations: HIV, human immunodeficiency virus; TB, tuberculosis.

“innocence” of developing TB. Furthermore, TB is considered curable
while HIV is considered irreversible and deadly.
However, the social drivers of TB stigma may also geographically
differ: in Africa TB is closely associated with HIV infection, while in Asia
it is linked to the worsening of social status and marital opportunities
[20].
Daftary et al. efficaciously described “the paradox of dual illness”:
“While each was regarded as having distinct attributes, they were
parabolic in that those who developed TB were assumed to have HIV.
The greater negative social desirability, labelling and stigma reserved
for people with HIV were transferred to individuals with TB. The iden
tity associated with TB became as undesirable and stigmatized as with
HIV.” [18].
The implications of TB and HIV-related stigma overlap and inter
section involve strategies of “nondisclosure” and separation from people
with HIV (“othering”), and consequently a higher risk of low HIV testing
uptake, poor adherence to treatment and low retention in HIV and TB
care [21] (Fig. 1).
In light of this complex situation, a deeper comprehension of stigma
dynamics might lead to improvements in both TB and HIV care delivery
[18].

definition of Acquired Immunodeficiency Syndrome (AIDS) on
September 24, 1982 and to the identification of a retrovirus then named
Human Immunodeficiency Virus (HIV) as the causative agent on May
20, 1983 [9,10]. Just while TB rates were starting to decline in the
industrialised world and the disease seemed “conquered”, two events
cooperated to the sharp new increase of TB incidence between the end of
the 1980s and the 1990s. In the first place, HIV epidemic swept across
the rest of the world, making millions of persons more vulnerable to TB
active infection and the reactivation of latent TB infection (LTBI) [11,
12]. Secondly, the end of the Perestroika and the dissolution of the So
viet Union resulted in the collapse of Eastern Europe’s health system and
in an outbreak of TB, particularly multidrug-resistant TB (MDR-TB)
[13].
Although TB-HIV coinfection has represented in the last decades a
significant problem in Eastern Europe, Asia and the Americas, the main
victim of this syndemic, according with the definition of "synergistic
epidemic" of Merrill Singer, has been Africa and particularly SubSaharan Africa, where a recent meta-analysis reported a decrease from
33.7% before 2000 to 25.7% after 2010, thanks to the strengthening of
HIV prevention and treatment programmes [14–16].
3. Stigma over stigma and ethical aspects

4. Crawling together (Africa and South Africa)

The concept of disease-related stigma took the cue from the defini
tion of Erving Goffman in his “Stigma: Notes on the management of
spoiled identity” published in 1963. Stigma was defined as “an attribute
that is deeply discrediting” and then evolved as a social instrument
which allows “normal” individuals to stigmatize individuals with “un
desirable” attributes, typically already marginalized because of their
gender, race, social class, or religion [16–18].
Historically, TB evoked discrimination due to the fright of infectivity.
After the 1960s, progresses in chemotherapy allowed a considerable
softening in stigma, until HIV epidemic favoured TB resurgence at the
beginning of the 1990s [19].
Both TB and HIV infection afflicts groups already considered “un
desirable”: people living in impoverished and overcrowded areas and
immigrants from TB-endemic low-income countries the first one; sex
workers, men who have sex with men, and women the second one.
Studies which estimated the stigma degree showed higher levels of
stigma against individuals with HIV and HIV-TB coinfection than against
TB-affected people, based on the “blameworthy” circumstances of HIV
transmission (sexual practices and drug abuse), in contrast with the

At the beginning of the 1990s, with 8 million people worldwide
suffering from TB and 1–2 million deaths annually, the World Health
Organization (WHO) TB Department declared TB a global emergency. A
new strategy called Directly Observed Treatment Short-course (DOTS)
became the recommended approach to global TB control. According to
DOTS, a standardized four-drug short-course treatment (isoniazid,
rifampicin, ethambutol and pyrazinamide for 6–9 months) should be
provided to all smear-positive patients [22].
Globally, promising progress was observed: by 2005, the case
detection rate and the treatment success rate rose from 15% to 62% and
from 77% to 84%, respectively [23]. However, if DOTS proved effective
in countries where the health system was working sufficiently, results
were not so satisfying in Sub-Saharan Africa, which hosted the largest
concentration of HIV/TB co-infected people [23].
Indeed, DOTS did not take any account of HIV, which undermined
TB programme management, by increasing TB-associated morbidity and
mortality, complicating the diagnosis and intensifying the stigma [24].
The Global Plan to Stop TB 2006–2015 included among its themes
2
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Table 1
Challenges in co-treatment of tuberculosis and HIV coinfection and their
management: use of new anti-TB regimens (e.g. short and individualized
regimens). Abbreviations: ART, antiretroviral therapy; DDIs, drug-drug in
teractions; IRIS, immune reconstitution inflammatory syndrome; MDR, multi
drug resistant; TB, tuberculosis; XDR, extensively drug resistant.
Challenges in co-treatment

Management

Increased mortality in MDR and XDR-TB
in people living with HIV [29]

ART [30]
Use of bedaquiline, delamanid,
linezolid, and clofazimine [31,32]
Further studies (eg. high-dose
rifampicin) [33,34]
Adverse drug reaction management
Prospective studies on new antitubercular drugs
Check and management of specific
DDIs [35]
Prevention and treatment [36,37]

Doubt lower drug exposure in people
living with HIV
Reduced tolerability in co-treatment
Drug-drug interactions (DDIs)
Tuberculosis-associated IRIS
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the management of TB-HIV joint activities, as specifically addressed by
the three targets of the Interim TB-HIV Policy: 1) prevent TB in people
living with HIV; 2) treat HIV in people with TB; 3) create cooperation
between HIV and TB programmes [25,26].
In 2017, Africa was still the centre of HIV and TB epidemic conver
gence, with more than 75% of HIV-associated TB cases and most of the
missed diagnoses and treatments [26].
5. Treatment difficulties
Despite the treatment of HIV-associated TB has essentially retraced
that recommended in HIV-negative cases, it has disclosed some addi
tional challenges over the years.
First of all, WHO guidelines recommended that antiretroviral ther
apy (ART) should be started within 8 weeks of TB treatment, or within 2
weeks when CD4 T lymphocyte count is less than 50 cells/μL. Unfor
tunately, globally in 2017, 60% of 3.8 millions of new and relapsed TB
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[30–32].
The association of delayed and missed diagnoses, logistic accidents
and some well-known complications of HIV and TB treatment coadministration (Table 1) has contributed to 300,000 people living
with HIV died from a preventable and curable disease like TB in 2017.
The evaluation of new diagnostic approaches, novel treatment stra
tegies for drug-resistant TB [30–32], along with the struggle to erase
stigma and social inequality, are essential to successfully manage
HIV-TB coinfection.
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