
Amphotericin and Fluconazole
Interactions with Candida: The

Good, the Bad, and the Ugly 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Both simultaneous and sequential administration of flu-
conazole and amphotericin B were antagonistic against Candida

albicans in vitro and in an animal model of infection.

Source: Louie A, et al. Impact of the order of initiation of fluconazole and
amphotericin B in sequential or combination therapy on killing of Candi-
da albicans in vitro and in a rabbit model of endocarditis and pyelonephri-

tis. Antimicrob Agents Chemother. 2001;45:485-494.  

Is treatment of serious fungal infections with a combina-
tion of amphotericin B and an azole antifungal reasonable? Is the

use of these drugs in sequence effective? 

Louie and colleagues in Albany, NY, evaluated the interaction,
sequentially or combinationally, of fluconazole and amphotericin
B on 4 strains of Candida albicans both in vitro and in vivo.
Amphotericin B was rapidly fungicidal against each strain in vitro,
while fluconazole was only fungistatic (MICs 0.125 mg/mL-0.25
mg/mL for both antifungals). 

When the strains were incubated in vitro with the 2 drugs simul-
taneously, fluconazole had no effect when the amphotericin B con-
centration was 1.0 µg/mL or more but was antagonistic at a lower
concentration. When incubated initially with fluconazole with the
subsequent addition of amphotericin B, antagonism resulted; only
fungistasis, similar to that seen with fluconazole alone, was detect-
ed. This induced resistance was transient with its duration increas-
ing with the duration of preincubation with fluconazole; after 18
hours of preincubation, the effect lasted for 6 to more than 40 hours.
Preincubation for only 2-6 hours had no effect.

These findings were reflected in the results seen in rabbit models
of C albicans pyelonephritis and of endocarditis. These experiments
were not designed to detect differences in mortality, and none were
found. Rapid sterilization of kidneys and cardiac vegetations resulted
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from the administration of amphotericin B alone or from
the administration of amphotericin B alone for 24 hours
followed by the addition of fluconazole. Clearance of
organisms was, however, significantly slower in animals
given the 2 drugs simultaneously or when amphotericin
was added to existing fluconazole therapy. Fluconazole
alone and fluconazole followed by the addition of
amphotericin B were the least active regimens. 

■ COMMENT BY STAN DERESINSKI, MD, FACP
This in vitro and in vivo animal model study indicates

that the simultaneous administration of amphotericin B
and fluconazole is less effective than amphotericin alone
and no more effective than fluconazole alone. This antag-
onistic interaction, if true in the clinical setting, means
that the only effect of the combination is the loss of effica-
cy of amphotericin B, along with retention of its toxicity. 

Furthermore, these data suggest that the commonly
used approach of initiating treatment with amphotericin
B and then, after clinical improvement occurs and/or

susceptibility data are available, changing to fluconazole
therapy, is safe. The opposite does not appear to be the
case however; starting with fluconazole and then switch-
ing to amphotericin B may lead to antifungal antago-
nism that can persist for as long as 72 hours. 

These results are consistent with some, but not all, prior
reports. Vazquez and colleagues previously reported that
pretreatment of C albicans and C tropicalis with either flu-
conazole or itraconazole isolates resulted in resistance to
amphotericin B that persisted for several days.1 Others
have also reported that azoles inhibited the fungistatic
activity of amphotericin B with simultaneous incubation
against C albicans when both drugs were used at subin-
hibitory concentrations.2 However, while preincubation
with high concentrations of the lipophilic azoles (micona-
zole, ketoconazole, and itraconazole) resulted in antago-
nism, this was not the case with the more hydrophilic flu-
conazole. Consistent with the in vivo results reported by
Louie et al, another group has previously demonstrated
that both sequential and combination treatment with itra-
conazole and amphotericin B were antagonistic in a
murine model of invasive C albicans infection.3

In vitro antagonism between amphotericin B and
azoles against Aspergillus fumigatus has also been
observed.4-6 Exposure of isolates of A fumigatus, both in
vitro and in a murine model, led to lack of subsequent
response to amphotericin B.6 Some investigators, how-
ever, have failed to find evidence of antagonism with
simultaneous in vitro exposure.7

Assuming that these results are applicable to the treat-
ment of human infection, several potential therapeutic
implications emerge. The combination of amphotericin B
and an azole is not an effective approach to the therapy of
invasive Candida or Aspergillus infections. Similarly,
switching from an azole to amphotericin B may lead to a
window period during which antifungal antagonism is pre-
sent. This practice is less uncommon than one might think
when one considers the use of azoles for prophylaxis in
immunocompromised patients at risk of fungal infections.
Such patients are routinely given amphotericin when fun-
gal infections break through their prophylaxis.   ❖
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Nosocomial Transmission of
M tuberculosis From an
Extrapulmonary Site 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: The surgical wound in a patient treated for
tuberculosis orchitis appeared to have been the source of
infection of health care workers.

Source: D’Agata EM, et al. Nosocomial transmission of
Mycobacterium tuberculosis from an extrapulmonary site.
Infect Control Hosp Epidemiol. 2001;22:10-12. 

A71-year-old man was admitted to a communi-
ty hospital with a 2-week history of fever and an

indurated, tender right testicle. He had no respiratory
symptoms, and an admission chest x-ray was normal.
Blood and urine cultures were without growth. He was
given broad spectrum antibiotics, but his symptoms
worsened. He underwent a right orchiectomy; bacterial
cultures of operative material were without growth. He
was admitted to the intensive care unit without respirato-
ry precautions. The wound was packed and irrigated
twice daily. Because of persistent fever and onset of ten-
derness in the left testicle he was taken to the OR on the
12th hospital day for a left orchiectomy and drainage of
a prostatic abscess. Bacterial cultures were again nega-
tive, and the previous regimen of wound packing and
irrigation were continued. He subsequently had a down-
hill course with deteriorating mental status and respira-
tory failure requiring intubation. Chest x-rays showed a
pattern compatible with pulmonary edema; bronchial
washings were negative for bacteria and acid-fast bacilli
(AFB). A CT scan of the head showed multiple ring-

enhancing lesions. The patient expired on the 27th hos-
pital day. At autopsy, he was found to have caseating
granulomata with AFB in multiple tissues; cultures grew
Mycobacterium tuberculosis. 

A contact investigation of exposed healthcare work-
ers was undertaken. The ICU had 6 air exchanges per
hour. The autopsy room had 12 air exchanges per hour
with air exhausted to the outside; the autopsy personnel
wore surgical masks. The hospital has an active tuber-
culin skin test (TST) program. In the preceding year, the
conversion rate was 0.14% (2/1435 employees). Of the
employees exposed, 12/95 (13%) converted. All of 3
autopsy personnel and 6 of 28 nurses (21%) converted.
In addition, 2 of 17 respiratory therapists and 1 of 12
members of the surgical team converted. Among the
nurses, the only independent risk factor associated with
conversion was packing or irrigation of the wound (odds
ratio [OR] 95%; CI, 1.2-67). 

■ COMMENT BY ROBERT MUDER, MD
Transmission of tuberculosis is by the airborne route;

a patient with pulmonary or laryngeal tuberculosis is
nearly always the source. Transmission of tuberculosis
from an extrapulmonary site is unusual, since generation
of an aerosol is required. However, aerosols can be cre-
ated from wounds under certain circumstances. In a pre-
viously reported outbreak, 9 secondary cases of TB and
59 conversions occurred after exposure to a patient with
a large tuberculous abscess of the hip.1 Irrigation of the
wound with a Water Pik dental appliance appears to
have contributed to the outbreak, as did positive pressure
ventilation in the patient’s room. 

In the report by D’Agata and colleagues, several factors
mitigate against a pulmonary source of transmission. The
patient had a negative chest x-ray on admission, and
bronchial washings were negative for AFB. There was a
strong association between wound irrigation and skin test
conversion. Finally, all of the autopsy personnel converted. 

This case has several important lessons for control of
tuberculosis in the hospital. The first is that tuberculosis
is often unsuspected on presentation. In retrospect, TB
was a prime consideration for the etiology of refractory
epididymoorchitis in an elderly man whose bacterial
cultures were negative, and who failed to respond to
antibacterial therapy. The second is that TB can be trans-
mitted from an extrapulmonary source if the organism
load is large and the site of infection is disturbed in such
a way as to create potential aerosols during debridement
or irrigation. Patients with open lesions due to M tuber-
culosis should be placed in isolation, with 12 air
exchanges per hour and air exhausted to the outside,
until the site is sterilized by appropriate therapy. 



Finally, the case points out the inadequacy of stan-
dard surgical masks for protection of health care person-
nel. Infective droplet nuclei are approximately 1-5
microns in size. Paper surgical masks are meant to pro-
tect surgical patients from the nasal exhalations of surgi-
cal personnel; they do not filter micron-sized particles.
Approved health care particulate respirators are needed
to protect personnel from infectious aerosols.   ❖

Reference
1. Hutton MD, et al. Nosocomial transmission of tubercu-

losis associated with a draining abscess. J Infect Dis.
1990;161:286-295. 

Gut Feelings About 
Salmonellosis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Nontyphoidal Salmonella account for an
estimated 2-3 million cases a year of foodborne infection
in the United States. A global food market, increasing
numbers of immunocompromised patients, and emerg-
ing resistance to both fluoroquinolones and third-gener-
ation cephalosporins will guarantee a place for these
bacteria at the top of the public health agenda and in
the headlines for the foreseeable future.

Source: Hohmann EL. Nontyphoidal salmonellosis. Clin
Infect Dis. 2001;32:263-269.

The 2500 plus serotypes (or serovars) among
the nontyphoidal Salmonella, strictly speaking,

belong to a single species, Salmonella cholerasuis.
Nonetheless, nomenclature can be confusing, even
bewildering, and so Salmonella enterica has been pro-
posed as an inclusive name followed by a serotype (eg,
serotype Typhimurium). However we name these bacte-
ria, they infect an estimated 1-3 million people annually
in the United States. Infection is mainly by ingestion of
infected or contaminated foods, particularly under-
cooked chicken and uncooked eggs, but it seems almost
any food item can harbour Salmonella—even dried cere-
als. Fresh vegetables are probably now an unsafe bet—
particularly those that are likely to be eaten raw like let-
tuce. The increasingly global food market ensures pro-
duce is distributed all over the world, an opportunity
which no self-respecting Salmonella could refuse. Live-
stock and pets are also world travellers and perfect vehi-
cles for distributing Salmonella (if nothing else, the cur-

rent foot-and-mouth crisis in Britain shows how quickly
and how far livestock travel and how little control there
is over it). Consequently, the potential sources of Salmo-
nella are more likely to expand than contract. 

The pool of potential victims of gastrointestinal (GI)
salmonellosis is also greater as more people take H2
blockers and proton pump inhibitors breaking down the
barrier created by stomach acid. In addition, antibiotic
use continues to rise leaving a distinctly perturbed resi-
dent microbial flora in its wake. 

GI salmonellosis is generally self-limiting, and treat-
ment with antibiotics is not warranted for otherwise
healthy individuals. When prescribed, antibiotic therapy
might shorten clinical illness by a couple of days and
temporarily suppress viable bacteria in stools, but car-
riage of Salmonella will not, in fact, be ended and might
even be prolonged. 

In the United States, some 5% of patients with GI sal-
monellosis develop bacteraemia, and a proportion of
these will go on to develop more serious complications
such as arteritis and endocarditis. The immunity (in the
broadest sense of the word) of these patients is almost
invariably compromised (corticosteroids use, malignan-
cy, diabetes, HIV). In fact, bacteraemia due to non-
typhoidal Salmonella should always prompt inquiries to
uncover compromised immunity. Assuming the risk of
bacteremia is 1 in 20 and strikes 2-3 million victims of
GI salmonellosis per year in the United States, some
500,000 patients with compromised immunity fall prey
to this tenacious bacterium each year. This number is set
to rise inexorably as more patients receive treatment for
malignancies and haematopoietic stem cell transplants
providing a ready supply of yet more potential victims
of systemic disease. These patients will need treatment
but with what? This used to be relatively straightfor-
ward: ampicillin or sulfamethoxazole-trimethoprim.
Such certainties are firmly a thing of the past, and treat-
ment should be guided by the susceptibility of the strain
isolated from each individual patient. 

■ COMMENT BY J. PETER DONNELLY, PhD
The rise to prominence of Salmonella DT104 which

carries the genes for resistance to ACSSuT (ampicillin,
chloramphencol, streptomycin, sulfamethoxazole, tetra-
cycline), has further dented confidence and demonstrat-
ed again just how adaptable and robust Salmonella are.
The fluoroquinolones provided some solace, but this too
was short-lived when, predictably and inevitably, DT104
strains resistant to the fluoroquinolones entered the
arena as more cases of GI salmonellosis due to this
strain began to appear. Although this was linked to use
of enrofloxacin to treat livestock, it could just as easily
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have been brought about by prescribing fluoro-
quinolones for patients, a practice that provides more
psychological than physical relief. More worrying, fur-
ther selective pressure is already abroad since Salmonel-
la appears receptive to a plasmid shuttling among its
enteric cousins that confers resistance to third-genera-
tion cephalosporins and aminoglycosides as well as
ACSSuT. The spectre of losing cephalosporins for thera-
py because of resistance looms large.

How to halt this trend is anybody’s guess. In Europe,
at least, there is little confidence in regulatory authori-
ties being able to do anything except wring their hands
when confronted with yet more “food issues.” The cata-
logue of crises involving Salmonella, E coli, dioxins,
bovine spongiform encephalopathy, and genetically
modified foods has seen to that. Consumers now feel
that they are effectively being warned to consume food
“at their own risk.” Many are already choosing to go
without suspect foods rather than take any more risks.
Public enthusiasm for intensive farming has waned per-
haps irreversibly and bio- or eco-foods are now in polit-
ical and economic demand. This should at least help
decrease a number of reservoirs of Salmonella and per-
haps even reduce the opportunities for dissemination.
The little remaining confidence in government officials
who pledged to safeguard the public’s health will not be
so easy to reverse. Perhaps governments will also now
have the guts to start dismantling some of the artificial
boundaries separating human and animal welfare.
Encouraging food producers to adopt a more environ-
mentally friendly and humane way of rearing livestock
for us to eat would seem a good place to start.   ❖

Cost-Effectiveness and
Infectious Diseases 
Specialists 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: An infectious diseases specialist can dis-
charge patients with infections earlier than other physi-
cians providing hospital care.

Source: Eron LJ, Passos S. Early discharge of infected
patients through appropriate antibiotic use. Arch Intern Med.
2001;161:61-65. 

Eron and passos set out to assess the value of
an infectious diseases specialist (IDS) in being able

to discharge patients early. They studied 111 patients

admitted by the IDS and compared them with 112
patients admitted by internal medicine specialists (IMS)
during 1998 and 1999 at the Kaiser Hospital in Honolu-
lu, Hawaii. The diagnoses selected for comparisons
included cellulitis, community-acquired pneumonia
(CAP), and urinary tract infections (UTI).

The outcomes measures included whether a patient
was readmitted with the same diagnosis within 30 days
and a patient survey inquiring about patient satisfaction
with care and return to activities of daily living. The
questionnaire was mailed a month after discharge with
approximately 80% returned.

The differences between the IDS and IMS were
striking for length of hospital stay. IDS-managed
patients had a 2.5 day shorter stay for cellulitis (0.4 vs
2.9 days), 1.2 day shorter stay for CAP (2.0 vs 3.2), and
1.2 day reduction for UTIs (1.5 vs 2.7). The readmis-
sion rates were low for both groups (1 for the IM, 0 for
the IDS). Patient satisfaction and return to activities of
daily living, however, were better with the IDS. IDS
patients even returned to work 1.7 days earlier. It was
also noted that the shorter the hospital stay, the more
satisfied patients were with care. 

Antibiotic use was also different between the IDS and
IMS. The IDS was more likely to use outpatient parenteral
antimicrobial therapy (OPAT). The IDS also switched
from intravenous to oral antibiotics earlier. In terms of spe-
cific antibiotics used, the IDS used inpatient clindamycin
and outpatient ceftriaxone more for cellulitis whereas the
IMS used cephalexin more for outpatients. For UTIs, the
IMS used ceftriaxone more in the hospital whereas the
IDS used more ciprofloxacin. For CAP, the IDS always
used a combination of ceftriaxone plus a macrolide or
doxycycline in the hospital followed by doxycycline or a
macrolide alone on discharge. The IMS usually used a
combination of ceftriaxone plus a macrolide more often
than amoxicillin/clavulanate on discharge. 

Eron and Passos attribute the early discharge rates
and good outcomes to appropriate antibiotic use and the
experience of the IDS in dealing with serious infections.

■ COMMENT BY ALAN D. TICE, MD, FACP
Eron has made a strong statement about what a physi-

cian can do to reduce hospital days. He has taken his
skills and knowledge as an IDS and applied them to
early hospital discharge. He has gone beyond the usual
teaching that a patient should be afebrile for at least a
day before discharge. Where that rule originated is
unclear, but it may not be relevant to modern medicine
and is likely not based on any scientific information or
outcomes studies. It turns out even fever at the time of
discharge does not appear to result in a bad outcome. All

Infectious Disease Alert 93



patients did well, especially with early discharge. The
numerical power of the study is relatively low, and the
outcome indicator of readmission is so low that it is not
possible to talk of statistical analysis. Whether problems
would be recognized by studying a larger number of
patients is possible but unlikely. 

Why the IDS was able to discharge patients so much
earlier than IMS is not clear, but it is likely due to the
knowledge and experience of the IDS with serious infec-
tions as well as OPAT. Whether the choice of antibiotics
really made a difference is not certain. The total duration
of therapy with antibiotics was not noted. The route of
administration of the antibiotics did not seem to be relat-
ed to outcomes, but OPAT did allow hospital-level of
therapy with early discharge to the OPAT program at
Kaiser. Switch therapy to oral antibiotics was also soon-
er with the IDS but provides a minimal cost savings
compared to hospital care or even to OPAT if a day in
the hospital can be saved with OPAT.

The finding that patients were happier with care and
returned to work earlier if they were sent home earlier
was not expected although this has been noted before by
Fine and associates.1

OPAT appeared to be an important factor in early hos-
pital discharge and was used more by the IDS than the
IMS even though it was equally available to both. This
may be a matter of familiarity or comfort with the proce-
dures or intravenous antibiotics delivered in an outpatient
setting. The outpatient facilities were the same. Eron is
one of the pioneers in OPAT and a strong proponent.2 In
another Fine article, it was estimated that patients with
CAP could be discharged 2.5 days earlier if there was
ready access to OPAT and the doctors had thought of it.3

A recent article by Bradley and associates indicates even
children with ruptured appendices can be sent home early
on IV antibiotics once surgery has been performed.4

This study may be criticized based on the small num-
ber of patients or the limited number of physicians car-
ing for them. Other IDS may not have the same confi-
dence in early discharge plans or the OPAT resources
that Eron has.

Early discharge may not be appropriate without good
home care or outpatient facilities. The resources avail-
able for outpatient care at the Kaiser Hospital are excel-
lent and allow an easy transition from inpatient to outpa-
tient care. They consist of an infusion center model with
patients coming in for a few hours every day for the
infusions. The clinic meets the guidelines established by
the Infectious Diseases Society of America.5

Eron has made a good point about the potential value
of the IDS as a “hospitalist” in discharging patients
early, but he also makes an important point about the

IDS as an “outpatientist” as well in that he continues to
follow patients after discharge. He provides the safety
net and resources for excellent patient care for patients
with serious infections outside the hospital as well. This
kind of approach demonstrates the potential economic
benefits of early IDS consultations in the hospital, even
if it is for early discharge planning for OPAT.   ❖
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Does Ranitidine Increase the
Incidence of Nosocomial
Pneumonia?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Meta-analysis of randomized controlled tri-
als of the use of ranitidine and sucralfate to prevent
stress ulcer bleeding in ICU patients failed to show con-
clusive efficacy of either drug in preventing bleeding
and suggested that ranitidine might increase the inci-
dence of nosocomial pneumonia.

Source: Messori A, et al. Bleeding and pneumonia in inten-
sive care patients given ranitidine and sucralfate for preven-
tion of stress ulcer: Meta-analysis of randomised controlled
trials. BMJ. 2000;321:1103-1106.

Messori and colleagues in florence, italy,
performed a series of meta-analyses of available

randomized controlled trials of the use of ranitidine and
sucralfate for the prevention of stress ulcer bleeding in
ICU patients. They searched Medline and other databas-
es for English-language studies with placebo controls. 
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Five separate meta-analyses were performed. The
first of these examined the effectiveness of ranitidine vs.
placebo in five trials including a total of 398 patients,
and found that ranitidine had the same effectiveness as
placebo (odds ratio of bleeding, 0.72, 95% CI 0.30-1.70,
P = .46). The planned second meta-analysis of sucralfate
vs. placebo could not be performed, as only one clinical
trial met Messori et al’s entry criteria. Three studies
comprised 311 patients in the third meta-analysis of ran-
itidine vs. placebo with respect to nosocomial pneumo-
nia. In this and the fourth meta-analysis, of sucralfate vs.
placebo in two studies totalling 226 patients, no differ-
ence in the incidence of pneumonia with respect to
placebo vs. either drug could be found. However, in the
fifth meta-analysis, directly comparing ranitidine to
sucralfate in a total of 1825 patients in eight studies,
there was a significantly higher incidence of nosocomial
pneumonia in patients receiving ranitidine (odds ratio,
1.35; 95% CI, 1.07-1.70; P = .012). 

The mean quality score in the four meta-analyses that
could be completed ranged from 5.6-6.6 on a 10-point
scale. Messori et al conclude that ranitidine is ineffective
in preventing gastrointestinal bleeding in ICU patients
and may increase the risk of pneumonia. Because of
small numbers of published studies and total reported
patients, Messori et al were unable to make any definitive
statements about the clinical effects of sucralfate. They
recommend that current recommendations on prophylax-
is of stress ulcers be revised.

■ COMMENT BY DAVID J. PIERSON, MD, FACP, FCCP
Most published studies of drugs for prophylaxis

against stress ulcer bleeding in the ICU compare one
supposedly active agent with another. According to Mes-
sori et al, this is the first ever meta-analysis of the effects
of ranitidine vs. placebo on the incidence of gastrointesti-
nal bleeding in ICU patients. A previous meta-analysis
on H2 blockers and gastrointestinal bleeding1 included
five trials using cimetidine, the use of which in the ICU
has now largely been abandoned, which generally
favored the therapy, plus three trials with negative results
using ranitidine. As Messori et al point out, there is only
a single placebo-controlled, randomized clinical trial
using sucralfate;2 they believe that no conclusions as to
the efficacy of that drug can be made from that study. 

Both ranitidine and sucralfate are widely used to pre-
vent gastrointestinal bleeding in ICU patients. Accord-

ing to the British Medical Journal, although a number
of groups have recommended the prophylactic use of
these agents, the FDA has not approved either drug for
this purpose. This study casts considerable doubt on the
clinical use of our current practice, and Messori et al
emphasize that presently “there are insufficient data on
effectiveness to conclude anything one way or another.”
Once again, further trials are needed. (Dr. Pierson is
Professor of Medicine, University of Washington, Med-
ical Director, Respiratory Care, Harborview Medical
Center, Seattle, Wash.)   ❖
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CME Questions
23. Which of the following is correct?

a. There is currently only a single species of nontyphoidal Salmo-
nella recognized.

b. No more than approximately 50,000 individuals develop infec-
tion with nontyphoidal Salmonella each year in the United
States. 

c. Approximately 50% of cases of nontyphoidal salmonellosis in
the United States result in detectable bacteremia.

d. Nontyphoidal Salmonella remain reliably susceptible to both
ampicillin and trimethoprim-sulfamethoxazole.

24. In the laboratory study of Candida albicans:
a. incubation of C albicans with fluconazole and amphotericin B

simultaneously resulted in antifungal surgery.
b. preincubation of C albicans with fluconazole followed by incu-

bation with amphotericin B resulted in antifungal antagonism.
c. the administration of amphotericin B to animals already receiv-

ing fluconazole resulted in increased rapidity of organism clear-
ance in rabbit models of C albicans endocarditis. 

25. Which of the following is correct?
a. Tuberculosis is ordinarily transmitted by direct contact with

infected sites.
b. Paper surgical masks are capable of filtering micron-sized 

particles.
c. Wound care may generate aerosols capable of transmitting

tuberculosis.
d. Patients with open tuberculosis wounds do not require isolation.

In Future Issues: Daptomycin Tested in an In Vitro Model of Endocarditis
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Azithromycin 
Prophylaxis During
an Outbreak of 
M pneumonia

Source: Hyde TB, et al. Azithromycin
prophylaxis during a hospital outbreak
of Mycoplasma pneumoniae pneumonia.
J Infect Dis. 2001;183:907-912. 

Hyde and colleagues examined
the protective efficacy of

azithromycin during an outbreak of
Mycoplasma pneumoniae (MP) in a
“closed” health care facility. An out-
break of pneumonia involving 28 of
257 residents (11%) in a state psychi-
atric facility was first recognized in
June 1999. Oropharyngeal specimens
from 9 of 11 cases tested positive for
MP by PCR. As a result, strict respira-
tory precautions were instituted. Never-
theless, by October the attack rate of
mycoplasma-like illness was 23%. 

As part of an epidemiologic investi-
gation, it was decided to perform an
assessment of the effectiveness of
azithromycin prophylaxis in asympto-
matic persons. A total of 147 of the
staff who were asymptomatic were
randomized to receive either
azithromycin (500 mg on day 1 and
250 mg on days 2-5) or a matching
placebo. Oropharyngeal swab speci-
mens were collected at weeks 1 and 6
for PCR analysis, which targeted the
ATPase gene of MP (TQMpneuA and
TQMpneuB, Biotechnology Core
Facility, CDC). 

At baseline, MP carriage was docu-
mented in 9.6% and 6.7% of the
employees randomized to the
azithromycin and placebo groups,
respectively. Remarkably, there was no
reduction in the prevalence of nasal
carriage between the two groups at
weeks 1 and 6. However, only 4
episodes of significant respiratory ill-
ness occurred in the azithromycin

group vs. 16 episodes in the placebo
group (protective efficacy, 75%). Per-
sons having received azithromycin
appeared to be protected throughout
the 6-week study (P = .004). 

Although this study was not
designed to determine if prophylaxis of
all employees and residents could have
halted the outbreak, it is likely it could
have. We have shown a similar protec-
tive efficacy of azithromycin adminis-
tered as prophylaxis to more than 3000
employees during a hospital-wide out-
break of a pertussis-like illness at our
institution, which occurred in spring
1999. Similar to this study,
azithromycin was well-tolerated, and
resulted in fewer side effects and better
adherence than that reported using the
usual 10-day course of erythromycin
(Kemper CA, et al. Abstract #06.22.
Fifth International Conference on
Macrolides, Azalides, Streptogramins,
Ketolides, and Oxazolidinones. Seville,
Spain, 2000).   ■

Can Protease
Inhibitors Cause 
Shoulder Pain? 

Source: Grasland A, et al. Adhesive
capsulitis of shoulder and treatment with
protease inhibitors in patients with
human immunodeficiency virus infec-
tion: Report of 8 cases. J Rheum. 2000;
27:2642-2646. 

Grasland and colleagues
describe 8 HIV-positive patients, all

of whom were receiving indinavir, who
developed adhesive capsulitis of 1 or
both shoulders, as evidenced by global
restriction of the glenohumoral joint.
Seven of the patients were male, and
none had any of the suspected risk fac-
tors for adhesive capsulitis, such as trau-
ma, diabetes, thyroid disease, tuberculo-
sis, or cardiac disease. The diagnosis
was based on the clinical presentation

and physical examination; only 1 of 3
patients undergoing MRI had radi-
ographic evidence compatible with a
diagnosis of adhesive capsulitis. None of
the patients had joint aspiration for
examination of articular fluid. Shoulder
symptoms began an average of 14
months after initiating indinavir therapy
(range, 2-36 months). 

Grasland et al believe that there
may be an association between adhe-
sive capsulitis of the shoulder and pro-
tease inhibitor therapy in patients with
HIV. However, this condition is appar-
ently not uncommon, especially in
physically active young men. In addi-
tion, despite the continued administra-
tion of indinavir to all 8 patients, the
shoulder symptoms gradually resolved
over the next 1-20 months with phys-
iotherapy (in 8 patients), corticosteroid
injections (in 3), and calcitonin (in 2).
None of the patients developed recur-
rent symptoms. 

While the cause of adhesive capsuli-
tis is not known, the symptoms are
thought to result from the increased
proliferation of fibroblasts, which elab-
orates collagen, resulting in a thickened
restrictive band similar to Dupuytren’s
disease. Could an increase in fibroblast
activity be related to the administration
of protease inhibitors or the resultant
immune system improvement? Other
inflammatory conditions, such as reac-
tivation of hepatitis infection and
inflammatory uveitis in patients with a
history of CMV retinitis, have been
associated with the immune recovery
resulting from antiretroviral therapy.
But this presupposes an enhanced
immune system response directed at
some unknown antigen in the joint or
joint capsule. One other possibility,
crystal deposition disease, was not
looked for in any of these patients.
While an intriguing idea, further inves-
tigation with examination of joint fluid
would be interesting, and controlled
data would be useful.   ■
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