

  Intravenous drug abuse (IVDA) is a common 
problem worldwide with more than 16 million users 
reported in 2008 (1).  Along with the effects of the 
drug itself, numerous reports highlighted the 
infectious skeletal complications seen in injection 
drug users (2).  Pathogens from the skin or from the 
injected substance gain entrance into the body 
when drug users inject using nonsterile technique.  
These pathogens can spread contiguously from 
adjacent tissues, directly from innoculation, or 
hematogenously through a sustained bacteremia 
and can lead to osteomyelitis and/or septic arthritis 
in the axial skeleton as well as in the extremities.  
 The microbiology of these skeletal infections has 
varied widely in the literature.  Early reports form the 
1970s and 1980s identif ied Pseudomonas 
aeruginosa as the most common pathogen (4-7).  
However, recent studies in the United States and 
European countries have shown Staphylococcus 
aureus to be the most common (8-13).  The 
increase in S. aureus species has also lead to the 
emergence of Methicillin-resistant Staphylococcus 
aureus (MRSA), with the first community-acquired 
MRSA outbreak occuring in 1981 in Detroit, 
Michigan (14).   This study highlights the evolution 
of pathogens in iv drug abusers at Detroit Receiving 
Hospital from 1982 to 2008.  Our purpose is to 
compare the most common causative organisms 
and their susceptibilities in septic arthritis in IV drug 
abusers who presented to our hospital in the early 
1980’s vs. 2000’s. 

Problem & 
Objectives 


Problem - Are we treating the correct pathogen? 

1) To determine the most common septic arthritis 
pathogen in IVDA individuals in the Detroit area 
currently 
2) To compare the causative organisms and their 
susceptibilities in IV drug abusers and how these 
organisms have changed over time

Study Design Discussion 
Previous studies in the 1970s and early 1980s 
showed Pseudomonas to be the most common 
bacteria among injection drug users.  At this time 
Tripelanamine, an antihistamine with weak serotonin 
reuptake inhibition, and Pentazocine, an opioid 
analgesic, in combination (“T’s and blues”), was a 
popular drug. The pills were crushed and diluted in tap 
or toilet water, without boiling, and then injected.  
Gram-negative bacteria, especially Pseudomonas, 
were a common contaminate in non-sterilized water.  
Crane et al reported, in a study out of our same 
institution, that all of the patients infected with 
Pseudomonas had abused pentazocine and 
tripelanamine.  However, as DEA officials became 
aware of the abuse of these drugs, added naloxone to 
prevent abuse.  This lead to a precipitous decline in its 
use and an increase in the abuse of heroin in the 
1980s.  Heroin is prepared by being dissolved in 
boiling water which most likely eliminates water-based 
gram-negative contaminates.  The skin, however, 
which has abundant colonization of staph and strep 
species, remains a source of contamination.  Poor 
sterile injection technique then leads to host 
inoculation.  This shift in drug use could explain why 
our study and more recent studies show a low 
prevalence of Pseudomonas and a higher prevalence 
of Staphylococcus. Our study has also shown an 
increase in the prevalence of MRSA among patients 
with Staphyloccocal septic arthritis.  Previous studies 
by Sheagren and Crane reported that drug dealers 
may have added antistaphylococcal antibiotics to 
heroin in an effort to quell infections and that almost 
50% of IVDA individuals reported using antibiotics 
purchased from dealers.  They stated, “non-prescribed 
antibiotic use was probably the single most important 
factor contributing to the emergence of MRSA in 
Detroit.”  Whether or not this affected the data is 
unknown.  This study is unique in that it has 
highlighted the change in prevalence of bacterial 
species in septic arthritis in a long term cohort of IVDA 
individuals at the same institution.  Because of 
changing bacterial isolates, this study highlights the 
importance of choosing appropriate antibiotics as an 
empiric treatment.   References
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     An IRB-approved retrospective cohort study 
was done at Detroit Receiving Hospital, Wayne 
State University, a 217 bed facility located in 
downtown Detroit that offers care to the 
underserved inner city population.  The medical 
charts were retrospectively reviewed of ninety-five 
patients with culture-confirmed septic arthritis who 
were admitted to the hospital from November 1999 
to January 2008.  Of these, fifty-eight patients were 
documented iv drug abusers.  Culture results from 
these 58 patients were compared with the culture 
results from a 1986 published study at our same 
institution by Chandrasekar and Narula.  They 
reported data on 45 iv drug abusers at Detroit 
Receiving Hospital gathered from July 1982 - June 
1983 which was published in 1986. 
    





Analysis 

     Our data set was constrained to those admitting 
IV drug abuse at presentation.   Streptococcus was 
consolidated into a single category for more concise 
analysis.  Five patients had no growth reported for 
their cultures.  Our set also contained two cases of 
mixed septic arthritis, something which was not 
found in the previous 1986 paper: the first patient 
was infected with both Serratia and P. aeruginosa, 
and the second demonstrated both S. epidermidis 
and P. aeruginosa.  After necessary exclusions, our 
group totaled 51 patient cultures for comparison.  
These patient results were compared to 38 total 
patients in the 1986 study.  Low cell counts, 
specifically with Serratia, necessitated use of 
Fisher’s exact test for valid comparison, alpha set 
at 0.05. Analysis was performed using SAS 9.3 
(SAS Institute, Inc. NC).

    Fifty-eight IVDA patients with a median age of 46.5, 
35 males and 23 females made up our current data 
group (Group A). The previous data set from the 1986 
paper by Chandrasekar and Narula (Group B) 
included 38 patients with 30 males and 8 females of 
median age 32.5. 

   






    When comparing our contemporary data set versus 
that of the 1986 publication, we found the sets to be 
significantly different in pathogen proportions at p = .
0443 using Fisher’s exact test (Table 1,2). Of 
particular interest, MSSA has effectively supplanted 
Streptococcus species for codominance with MRSA in 
our population. While MSSA rose from 18% then to 
35% now, Streptococcus represented a mere 8% in 
our current population versus over 31% previously. 
Pseudomonas and Serratia both presented in 
comparably small proportions, then and now.  
      
















     In our present population, methicillin-susceptible 
S. aureus was generally found in the knee joint 
(94.4% of MSSA cases), while MRSA strains were 
much less prevalent in the knee and instead found in 
the hip (57.1% of MRSA cases). Significance testing 
was not performed on this data.
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