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ABSTRACT
Injecting drug use became during last decade a major health public issue, both in Romania and around the 
world. Incidence of HIV and viral hepatitis in injecting drug users (IDUs) has dramatically increased due to 
the appearance of new highly addictive drugs (called “ethnobotanicals”) with unknown effects and associ-
ated with increased use of unsterile injecting equipment. Severe bacterial infections with poor outcome often 
complicate the clinical evolution of these patients, especially in case of severe immunosuppression second-
ary to HIV.
We will describe in this review the most common bacterial infections developed due to injecting drug use. 
Bacterial endocarditis in IDUs are usually right-sided, Staphylococcus aureus being the most common path-
ogen. These patients also develop skin/soft tissues and respiratory tract infections (due to altered local 
defense mechanisms), as well as sexually transmitted diseases due to high risk sexual behavior, usually 
determined by recreational drug use. This behavior is known as “ChemSEX” and is usually practiced by men 
having sex with men. There were also reported cases of wound botulism, tetanus and even anthrax epidem-
ics among IDUs.
HIV infected IDUs usually require complex management with multidisciplinary approach and sometimes 
surgical treatment. 
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General information about injecting drug use in 
Europe and in Romania 

Even if there are multiple ways of using drugs, 
intravenous administration has became a particular 
issue worldwide during the last decade, being an 
important challenge for authorities due to its eco-
nomic, social and legal implications. The most im-
portant are the medical implications, both directly, 
due to overdoses and indirect through infections 
with intravenous transmission (1).

 In contrast to other ways of drug use (smoking, 
inhalation or ingestion), injecting drug use is asso-
ciated with more rapid absorption and metabolism 
of the substances, as well as crossing of the blood-
brain barrier and the highly addictive effect (2).

It is estimated that there are 13 million IDUs 
around the world, the number being variable from 
one region to another. Almost 10% of them are HIV 
infected and 67% have HCV antibody positive, 
while more than 1.1 million IDUs are HIV/HCV 
co-infected (3).

Opioids and drugs like cocaine, amphetamines 
or psycho-stimulant substances are the most com-
mon injected drugs in Europe (4). However, it 
seems that the prevalence of injecting use of heroin 
has decreased from 43% in 2006 to 33% in 2014, 
with important differences from one country to an-
other (ranging from 11% to 90%) (4). An important 
increase of injecting psycho-stimulant substances 
was observed in the last years, associated with an 
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alarming increase in the number of newly HIV-in-
fected IDUs (at least 3 times higher comparing to 
non-injecting users of the same drugs), due to the 
use of unsterile injecting equipment and high risk 
sexual behaviors (5). Compared to opioids, psycho-
stimulant drugs have a shorter half-life time, re-
quiring multiple injections per day, associating a 
high risk of needle and syringes sharing, and as a 
consequence, a higher risk of infections (6). In ad-
dition, IDUs have often high risk behavior, having 
multiple partners and unprotected sexual inter-
courses with occasional partners, which is the case 
also in MSM (men having sex with men) patients 
(5).

Both Romania and Greece have raised attention 
regarding injecting drug use in 2011 when the in-
creased number of HIV cases was reported among 
IDUs from this region (4). Only a few cases of HIV 
infection were reported in Romania among patients 
from vulnerable groups between 2007 and 2010 
(incidence variable between 1% and 3%). An 
alarming increase of HIV-infected IDUs was re-
ported since 2011, with an ascending trend until 
2013 and a maximum incidence of 30% reported in 
2012. However, a descending trend was reported in 
the following years, with a decrease in incidence to 
16% in 2016 (7). These changes in the pattern of 
drug use, with high accessibility for psycho-stimu-
lant drugs, locally known as “ethnobotanicals”, as-
sociated with reduced access to harm-reduction 
programs were responsible for this evolution, with 
an ascending trend until 2013 - 2014 (8). The num-
ber of ethnobotanical drugs users and HIV inci-
dence in these patients were significantly reduced 
when these substances have become illegal and the 
“dream” stores were closed (9).

Ethnobotanical drugs are synthetic cathinones 
derived from Catha edulis plant, with effects simi-
lar to other drugs like cocaine, MDMA or ecstasy. 
In addition to the amphetamine-like stimulant ef-
fects, a high number of IDUs considered these 
drugs safer and started using them trying to avoid 
heroin addiction. Due to their short half-life time, 
ethnobotanical drugs require multiple injections 
per day (6 - 10), a therefore an increased risk of 
unsterile injecting equipment use and needle shar-
ing, and as a consequence, a higher rate of trans-
mission of parenteral infections. A high number of 
opioid addicts tried to switch from heroin and use 

ethnobotanical drugs, but ended up by being ad-
dicted to both of them (10-12). 

Severe bacterial infections in IDUs

HIV-infected patients often develop opportunis-
tic infections and severe bacterial infections due to 
immunosuppression secondary to HIV, tuberculo-
sis (TB) being the most common cause of death in 
these patients (13).

Even if almost all infections and complications 
diagnosed in IDUs were frequent also before the 
spread of HIV among patients with high risk be-
haviors, it seems that their incidence has increased 
dramatically in the context of immunosuppression 
secondary to HIV, being associated with more com-
plications and poor outcome.

Risk factors like sharing unsterile injecting 
equipment, poor oral hygiene, alcohol consump-
tion, smoking or commercial sex are considered to 
be responsible for the high frequency of severe bac-
terial infections in IDUs. In addition, these patients 
are great carriers of microorganisms on their skin 
and mucosa and they often have altered cough or 
sneeze reflexes leading to high frequency of aspira-
tion. Moreover IDUs have usually poor access to 
health care services, with low rate of screening for 
HIV and hepatitis. (14).

Infective endocarditis (IE)

Clinical suspicion of bacterial endocarditis is 
thought to be one of the most frequent causes of 
hospital admissions in intravenous drug users. The 
risk of endocarditis is considered to be correlated 
with the duration of injecting drug use. The inci-
dence of endocarditis in IDUs is estimated to be 
around 2-5% and is most often diagnosed in young 
males, with a median age between 20 and 30 year-
old. The mortality rate is considered to be 5-10% 
(14-16). 

Even if the incidence, morbidity rate and recur-
rence of endocarditis are high in HIV infected pa-
tients, it seems that the mortality rate is most often 
influenced by the pathogen responsible for the car-
diac damage and the affected valve and not by HIV 
itself (14). However, the mortality rate is higher in 
patients with CD4 cell count lower than 200 cells/
mm3, or with concomitant AIDS defining diseases 
(15,17). 
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Injecting drug use leads to cardiac damage 
through a variety of mechanisms. It is a known fact 
that the injected solutions contain materials (tal-
cum), which can affect the cardiac valves. In addi-
tion, due to poor hygiene, injecting drug use favors 
high bacterial loads to arrive in the blood stream 
and then to the endocardium. Drugs with short half-
life time (eg. cocaine or ethnobotanicals) require 
multiple administrations per day, determining the 
increase of bacterial loads in the blood and as a 
consequence, increased risk of endocarditis (15, 
16).

Even if fever of unknown etiology in an HIV-
infected injecting drug user raises a high index of 
suspicion of infectious endocarditis, this diagnosis 
needs to be confirmed, because fever is an unspe-
cific symptom associated with a high number of 
diseases, including a hyper sensibility reaction to 
the injectable drugs (14,16).

IDUs often develop right sided endocarditis, 
with lack of systemic signs and symptoms. Heroin 
is considered to increase the pulmonary arterial 
pressure, associated with high levels of turbulence 
in the tricuspid valve and a high risk of damage 
(14-16). In addition, due to the intravenous drug 
administration, the right-sided valves are the first 
ones that have contact with the blood containing 
the injected materials, most often the tricuspid 
valve (15,16). There are reported cases of mitral or 
aortic valve involvement and even of concomitant 
right and left-sided valve lesions (16). Thus, co-
caine and methamphetamine-like substances in-
crease cardiac return with a high risk of turbulence 
at the aortic or mitral valves and damages of these 
structures. Under these circumstances, the type of 
cardiac disease can sometimes be suggested by the 
type of the injecting drug used (18-20).

Patients with tricuspid valve endocarditis have 
usually positive blood cultures (16,19). Staphylo-
coccus aureus is the microorganism most often re-
sponsible for infectious endocarditis, especially 
Methicillin-sensitive Staphylococcus aureus (MSSA). 
Methicillin-resistant Staphylococcus aureus (MRSA), 
streptococcus, gram negative bacilli, fungi and 
HACEK microorganisms (Haemophilus species, 
Actinobacillus actinomycetemcomitans, Cardio-
bacterium hominis, Eikenella corrodens, Kingella 
kingae) were rarely reported, while Pseudomonas 
aeruginosa was associated with concomitant multi-

ple valve involvement (14-16,19). Bartonella spp 
has to be considered as a possible etiology in case 
of right-sided endocarditis with negative cultures 
(16).

It is estimated that right-sided endocarditis with 
staphylococcal etiology are associated with favora-
ble outcome in IDUs and with low mortality rate 
(14,19). In contrast, left-sided endocarditis, with 
other etiology than MSSA are usually associated 
with poor outcome, high risk of complications and 
high mortality rates. Both the level of valve dam-
age and the congestive heart failure secondary to 
infectious endocarditis play a significant role in the 
outcome of the disease in IDUs. The high risk of 
septic emboli with systemic dissemination (espe-
cially in the brain), as well as multiple organ fail-
ure, are risk factors for a high mortality rate in these 
patients. Taking into consideration that a damaged 
valve has a greater risk to be damaged compared to 
a native one, IDUs have also a higher risk of recur-
rences because of the ongoing drug use. Therefore, 
broad-spectrum antibiotic treatment and surgical 
interventions are essential for these patients (14, 
16,19). 

Skin and soft tissues infections

Injecting drug users have frequent presentation 
to medical services requiring treatment for skin and 
soft tissues infections. These complications are 
caused by pathogens that are present on the skin, by 
inoculation in the wound through unsterile intrave-
nous, intramuscular or subcutaneous injections. 
The spectrum of infections varies from uncompli-
cated diseases like cellulites or abscesses, to erysip-
elas and phlegmons to life-threatening conditions 
such as septic thrombophlebitis or necrotizing fas-
ciitis (14,21,22).

IDUs have often a chronic damage of the skin 
and the vascular system in the context of repeated 
injections with scar formation, wounds, edema or 
adenopathy. Under these circumstances, diagnosis 
of skin infections and adequate treatment are often 
delayed because they can be neglected for a long 
period of time.

 The classical signs of local inflammation with 
increased local temperature, hyperemia, edema and 
pain with or without fever shouldn’t be neglected in 
intravenous drug user patients. The presence of 
bacteremia highlights the severity of infection, sug-
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gesting empyema or endovascular involvement 
(14,23). Pathogens usually responsible for these 
conditions are those residual on the skin, group A 
beta hemolytic streptococcus or other streptococ-
cus, as well as Staphylococcus aureus being most 
often isolated, with increasing incidence of MRSA 
during last time (14,23).

Necrotizing fasciitis, myositis and septic throm-
bophlebitis are life threatening conditions, being 
considered medical and surgical emergencies. Even 
if associated with low frequency, these infections 
shouldn’t be neglected and the presence of skin 
cramps represents an alarming sign. They usually as-
sociate etiology with multiple pathogens, Gram neg-
ative and Gram positive bacteria, both aerobes and 
anaerobes. Therapeutic management implies inten-
sive broad-spectrum parenteral antibiotic treatment 
and surgical intervention with drainage and debride-
ment of devitalized tissues and necroses (14).

Skin ulcers usually appear as granulomatous in-
flammation and necrosis; they associate a high risk 
of superinfection and are often diagnosed in female 
patients who inject drugs subcutaneously. There 
were also described cases of septic thrombophlebi-
tis occurring due to unsterile injection which re-
quired surgical treatment with venous ligation (14).

Injecting drug use was also associated with skin 
and soft tissue infections with spore forming bacte-
ria, like Clostridium or Bacillus spp. as etiology. 
Thus, there were reported cases of wound botulism, 
tetanus and even anthrax. Even if very rare, they 
are considered to be very severe cases of sepsis 
with starting point on the skin, due to the intrave-
nous drug administration (14,21,24,25).

Countries like Norway, Germany or Great Brit-
ain reported cases of wound botulism starting with 
2013. The heroin contaminated with Clostridium 
botulinum spores was considered to be responsible 
for these infections, while Bacillus cereus was the 
pathogen identified in IDUs who used ampheta-
mines and developed skin infections in Norway at 
the beginning of 2016 (26). 

Anthrax in intravenous drug users was reported 
for the first time in Norway in 2000. Later, two 
epidemics were reported: between 2009 and 2010 
in Scotland, England and Germany, and between 
2012 and 2013 in Great Britain, France, Denmark 
and Germany respectively. The source of infection 
wasn’t identified, but heroin contaminated with 

spores and injected subcutaneously or directly in 
the soft tissues is considered to be responsible for 
these infections (21,24,27,28). 

They usually associate severe clinical evolution 
and a high risk of complications, like cellulites or 
necrotizing fasciitis. Under these circumstances, 
the correct diagnosis and early initiation of correct 
treatment are essential for the favorable evolution 
of these patients (24, 28). Management of such in-
fections requires antibiotic treatment and immuno-
globulin administration, as well as surgical inter-
ventions. However, the mortality rate is estimated 
to be 30% (21,29).

Respiratory tract infections

Injecting drug users are estimated to associate a 
ten times higher risk of upper respiratory tract in-
fections comparing to general population. Local 
defense mechanisms, like mucociliary clearance or 
macrophage activity, are altered in the context of 
smoking or illicit drug use. In addition, opioid sub-
stances have the potential to alter the cough and 
sneezing reflex and contribute to disturbing the 
body’s defense mechanisms (30).

HIV-infected IDUs also associate a high risk of 
pneumonia and sepsis, which is estimated to be 4 -5 
times higher comparing to IDUs without HIV, es-
pecially in case of severe immunosuppression, with 
a CD4 cell count below 350 cells/mm3.

Pathogens considered to be responsible for com-
munity-acquired pneumonia are the same as in gen-
eral population: Streptococcus pneumoniae, Staph-
ylococcus aureus, Haemophilus influensae �i 
Klebsiella pneumoniae (14). In addition, IDUs fre-
quently develop aspiration pneumonia and are 
more vulnerable to influenza due to poor general 
health state (30).

Some authors tried to identify a possible link be-
tween the drugs used and the predominant pulmo-
nary affection. Thus, in addition to the altered 
cough and sneeze reflexes, narcotic drugs can also 
diminish the consciousness, favoring the develop-
ment of aspiration pneumonia and lung abscesses. 
However, injected methamphetamines were not 
connected to any respiratory tract infections (30).

Sexually transmitted infections

Both injecting and non-injecting drug users of-
ten associate sexually transmitted infections (STIs), 
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with high risk in the context of commercial sex 
practiced in order to obtain drugs, or due to their 
high risk sexual behavior practiced due to drugs ef-
fects (30).

Among non-injectable drugs, the crack (smok-
ing cocaine) is most often associated with STIs, 
due to the increased incidence of high risk sexual 
behavior as well as the users awareness of STIs 
(30, 31). The incidence of STIs significantly in-
creased during last decade due to the high use of 
recreational drugs among patients from vulnerable 
groups, drugs known as “CHEMS” or “club/party 
drugs”. The importance of this problem is greater 
taking into consideration that their use is often as-
sociated with high risk sexual behavior, increased 
rate of unsterile injecting equipment and a high 
awareness of HIV and other STIs risk of transmis-
sion. These drugs are often used by young HIV 
positive men, in clubs, parties or during other so-
cial events (32-34).

The use of drugs for sex is known as “Chem-
SEX”, the most common drugs used being mephe-
drone, crystal methaphetamine and GBH/GBL. 
Mephedrone is related to cathinone’s substances, 
with structure similar to amphetamine and MDMA. 
It is usually sold as “bath salts” or “food plants” 
and it is known for its effects: euphoria, increased 
concentration, alertness and mild sexual stimula-
tion. Similarly, crystal methaphetamine is associ-
ated with increased euphoric state, energy, impul-
sivity, lowered inhibitions, increased tolerance to 
pain and intense sexual stimulation. GBH/GBL 
(Gammahydroxybutyrate/Gammabutyrolactone) is 
an important central nervous system depressant due 
to its role in blocking the central receptors for 
γ-aminobutyric acid (GABA), one of the most im-
portant central inhibitors (35-38).

ChemSEX implies intense long term sexual dis-
inhibition and multiple sexual intercourses with 
multiple partners. Recreational drug users often 
adopt such behavior in order to overcome their in-
feriority complexes and problems from the past in-
cluding sexual abuses, to avoid the fear of rejec-
tion, sexual shame or the loneliness. They also want 
to feel part of a community, to connect with others, 
or just because “everyone is doing it” – “ChemSEX 
culture” (32-34).

Recreational drugs and ChemSEX are now a 
major public health issue, especially for MSM 
communities from West European countries (35-
37, 39, 40). 

Syphilis, gonorrhea and infections with Chla-
mydia or Trychomonas vaginalis are the most com-
mon STIs diagnosed in IDUs (30, 41). More than 
that, the high incidence of Herpes Simplex 2 infec-
tion (HSV-2) in IDUs highlights the high risk of 
HIV transmission through sexual contacts in vul-
nerable groups (41, 42).

Management of HIV-infected IDUs is a huge 
challenge for the health care systems with impor-
tant clinical, social and economic involvement. In 
the context of immunosuppression secondary to 
HIV, these patients often develop both opportunis-
tic infections and severe bacterial infections which 
are frequently considered medical and surgical 
emergencies, with clinical particularities and poor 
outcome. Therefore, knowing the pattern of bacte-
rial infections associated to injecting drug use and 
the pathogens frequently responsible for these in-
fections may be an important tool in the fight to 
reduce morbidity and mortality in patients from 
vulnerable groups.
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