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Summary

Background: We investigated an outbreak of gluteal abscesses following intramuscular (IM)
injections given at a clinic in rural China to identify the causative agent, source, and method
of exposure.
Methods: Wedefined a case as an abscess that appeared at the site of an injection given since June
1, 2006. We compared case rates by injection route, medication, and diluents. We reviewed
injection practices, and cultured abscesses and environmental sites for mycobacteria.
Results: From October through December 2006, 5.8% (n = 35) of 604 persons who had received
injections at the clinic developed a case. All 35 cases occurred in 184 patients (attack rate = 19.0%)
who had received IM injections with various drugs that had been mixed with normal saline (NS);
risk ratio =1; p < 0.0001. No cases occurred in the absence of NS exposure. We identified
Mycobacterium abscessus from eight abscesses and from the clinic water supply, and observed
the inappropriate reuse of a 16-gauge needle left in the rubber septum of 100 ml multiple-
dose bottles of NS in the clinic. Fourteen percent (n = 527) of the 3887 registered residents
of this village had been treated with IM drugs over a three-month period, often for minor illnesses.
Conclusions: This outbreak of M. abscessus occurred from exposure to extrinsically contami-
nated NS through improper injection practices. Frequent treatment of minor illnesses with IM
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Introduction

Injection safety is an enormous global health challenge both
in the developing world, where safe injection practices are
often lacking, and in developed countries, where new tech-
nologies and the transition of clinical practice to less regu-
lated outpatient settings is occurring.1—3 Mycobacterium
abscessus and related rapid-growing mycobacteria (RGM)
have caused iatrogenic post-injection abscesses as well
as a variety of skin and soft tissue infections in these set-
tings.4—7 Outbreaks of post-injection abscesses from RGM
usually result from contamination of injectable solutions
or injection equipment in the immediate healthcare setting.7

They are particularly problematic in that antibiotic treat-
ment is often delayed because RGM are often resistant to
multiple antibiotics and require special culture media.7 In
addition to the need for vigilance to interrupt transmission
from these extrinsic local sources, there is the concern of
intrinsic contamination of a commercially distributed pro-
duct,8 with epidemic potential. Therefore, all clusters or
outbreaks of these abscesses demand prompt investigation.

InDecember2006,wereceiveda request to investigatewhy
abscesses had developed at sites of drug injections given at a
rural clinic (clinic Y) serving village Y in Guangdong Province,
China. Acid-fast bacilli (AFB) were identified from four of five
abscesses. Initial interviews and a review of medical records
indicated that all the patients had received cefradine, ribos-
tamycin, dexamethasone, or ribavirin injections. Suspicion
was cast on these medications and on normal saline (NS).
We began an investigation to identify the causative agent,
source, and method of acquiring these abscesses.

Methods

Case finding

We defined a case as an abscess or persistent induration at
the site of any injection given between June 1, 2006, and
February 1, 2007, at any of the four village clinics affiliated
with one township hospital. We found cases by searching
medical records in all four village clinics, follow-up of
patients who had received intramuscular (IM) and/or intra-
venous (IV) injections at clinic Y, and a house-to-house search
of village Y. Physicians at the local township hospital had
performed incision and drainage of abscesses of patients at
the time of presentation for clinical care. They had sub-
mitted samples of pus to the clinical laboratory that served
their hospital. We obtained AFB isolates from the clinical
laboratory, determined their antibiotic sensitivities, and
identified them using standard biochemical techniques.

Retrospective cohort study

To identify which drug, diluent, or instrument was the source
of this outbreak, we identified all orders for IM or IV injec-
tions at clinic Y from August to October 2006. From these we

determined the patient, medication, diluent, and route of
each injection. We then compared rates of abscess incidence
for each of these exposures.

Evaluation of injection practices and clinic
environment

We reviewed injection procedures in the treatment room.We
ascertained the manufacturer and lot numbers of all inject-
able drugs and the source of other components of each
injection. Using standard environmental sampling meth-
ods,9,10 we took environmental specimens of air, materials,
surfaces, and water (including well water supply) to culture
for mycobacteria.

We undertook this investigation to respond to an acute
problem of adverse events. The principal objective was to
identify the mode of exposure and source of infection to
terminate the outbreak and benefit the affected community.
Responses of this nature are not considered research and
accordingly do not require institutional review board
approval. Moreover, we performed no additional procedures,
tests, data collection, or data analysis above those needed to
resolve the immediate public health problem.

Results

Case finding and characteristics

We identified 35 cases, including 33 in residents of village Y
and two in residents of a neighboring village. All 35 had
received injections from clinic Y. The onset of first noticeable
symptoms was from October 14, 2006 through January 22,
2007. The antecedent injections had been given from August
to October 2006. Ten cases occurred in males and 25 in
females. The ages of patients ranged from 8 months to 96
years. All 35 had abscesses and 69% (n = 24) also had persis-
tent induration at the injection site. Excluding two patients
with upper respiratory symptoms, 21% (n = 7) of patients also
had fever from >37 8C to 38.5 8C. Twenty-six percent (n = 9)
had inguinal lymphadenopathy. One case patient had
abscesses in both buttocks and the rest had abscesses in
either the left (49%; n = 17) or right (49%; n = 17) buttock.
Some case patients reported pain or hyperalgesia at the
injection site. Chest films were clear for all case patients.
Twenty-eight cases were treated by incision and drainage and
one by needle aspiration. Two abscesses drained sponta-
neously. Four patients did not receive treatment. Pus from
eight of 26 abscesses yielded M. abscessus. All eight isolates
were resistant to isoniazid, rifampin, p-aminosalicylic acid,
levofloxacin, and capreomycin. They were sensitive to clar-
ithromycin, amikacin, and ethambutol.

Retrospective cohort study

During the period of the cohort analysis, August through
October 2006, 838 injections were given to 604 patients at

injections of antibiotics was likely an important contributing factor to the size of this
outbreak.
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