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Abstract

We present here a case of sepsis due to infectious endocarditis in a methamphetamine abuser.
A 32 year-old male presented high fever and abdominal pain last two weeks. He was admitted to
the hospital on the diagnosis of infectious endocarditis. In the evening on the day of admission,
he suddenly collapsed. Despite of cardiopulmonary resuscitation, his death was confirmed. From
the autopsy findings, toxicological analysis and results of the microbiological examination, we
concluded that the cause of death was septic shock due to infectious endocarditis, presumably
based on the methamphetamine abuse. The result obtained from microbiological examination
gave us useful information. We shall have to be on the lookout, not only for acute poisoning, but
also for cases of drug abuse related deaths.
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Souhrn
An Autopsy Case of Infectious Endocarditis in a Methamphetamine Abuser
Usefulness of Microbiological Examination 

Prezentován případ sepse při infekční endokarditidě v souvislosti s abúzem methamphetaminu.
32letý muž měl po dobu dvou týdnů vysoké horečky a bolesti břicha, byl přijat do nemocnice
s diagnózou infekční endokarditidy. Večer v den přijetí náhle zkolaboval. Přes kardiopulmonální
resuscitaci u něho nastala smrt. Z pitevních nálezů, toxikologických analýz a výsledků
mikrobiologického vyšetření bylo uzavřeno, že příčinou smrti byl septický šok při infekční
endokardititě, pravděpodobně v souvislosti z abúzem methamphetaminu.
Závěr byl stanoven na základě mikrobiologického vyšetření, které poskytlo užitečnou informaci.
Při abúzu drogy je na místě usuzovat nejen na akutní otravu, ale také na případy citované smrti.
Klíčová slova: drogový abúzus – infekční endokarditida – methamphetamin – sepse
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Introduction

Drug abuse is a one of the severe social
problems in developed countries. It has been
reported that methamphetamine abuse has a
relatively high incidence in modern Japan (25). A

methamphetamine overdose can cause sudden
death or abnormal symptoms such as
hyperpyrexia, arrythmia and metabolic acidosis
(13, 23). It is also the cause of a lot of
complications such as intracranial hemorrhage,
infectious endocarditis, pulmonary embolism and
sepsis after serial use (5, 6, 13, 16, 21). Here we
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Fig. 1. Gross appearance of a vegetation in the mitral
valve (a). The vegetation shows polymorphonuclear
neutrophil infiltration, coated with massive fibrin
(b; HE staining, objective x2), and a bacterial colony
(c; HE staining, objective x4) in the posterior leaflet of
the mitral valve. Microscopic abscess in the myo-
cardium (d; left ventricle, HE staining, objective x10

report an autopsy case of sepsis with myocarditis
originating from infectious endocarditis, a fatal
complication presumably arising from intra-
venous methamphetamine use.

Case report

1. Case history
A 32-year-old Japanese male was admitted to

the hospital. His chief complaint was abdominal
pain and a continuous high fever over the last
two weeks. Intravenous antibiotic therapy was
started, as an echocardiography showed vege-
tation in his mitral valve. In the evening on the
day of admission, he suddenly collapsed. Despite
cardiopulmonary resuscitation, his death was
confirmed. An autopsy was performed about
18 hr after his death.

2. Autopsy Findings
The deceased was a Japanese male, 170 cm in

height and 71 kg in weight. There were some old
and new track marks and scars on the bilateral
antecubital fossa. No other external injury was
found.

The internal examination revealed
remarkable findings. The pericardial sac
contained a small amount of a dark yellow
colored liquid. The heart weighed 390g, and
contained 200 ml of dark red blood with
coagulum. There was hemorrhage on the surface
of the anterior wall of the left ventricle. The
posterior leaflet of the mitral valve showed a
vegetation sized approximately 1.5cm x 1.5cm
(Figure 1a). The other valves were intact.

The left and right kidneys weighed 240 g and
235 g, respectively, and were slightly edematous.
There was a yellowish-colored wedge appearance
demarcated by a bleeding zone on its cut surface
(Figure 2a, arrow). The left and right lungs
weighed 475 g and 565 g, respectively, and were
moderately congested. The spleen, which weighed
225 g, showed large infarcts. There was spotty
bleeding on the serosal surface of the intestine
and mesenterium. No macroscopic findings of
fresh myocardial or cerebral infarction pre-
sumably due to the embolus originated from the
vegetation. The femoral blood was collected for
subsequent toxicological examination. The heart
blood and swab of the spleen was collected for
bacterial examination in a sterile manner.
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3. Histopathological Examination
The leaflet of the mitral valve was edematous

and showed ulceration, polymorphonuclear
neutrophil infiltration coated with massive fibrin
(Figure 1b), and a bacterial colony (Figure 1c).
There was a microscopic abscess in the
myocardium of the anterior wall of the left
ventricle (Figure 1d). Granulation tissue had also

formed. No findings suggest the acute myocardial
infarction. In the kidney, there was a coagulation
necrosis demarcated by a hemorrhagic zone with
a well-defined margin (Figure 2b). The
phagocytosis of erythrocytes was observed in the
cervical lymph node (Figure 3). There were an
abscess and infarction in the spleen. An abscess
was formed in the subcutaneous tissue of the
antecubital fossa (Figure 4).

4. Toxicological Analysis
Screening of the urine sample was performed

using a TriageTMDrugs of Abuse panel plus
Tricyclic Antidepressants (Biosite Diagnostic
Inc., San Diego, USA). It was positive for
amphetamines. The concentrations of metham-
phetamine in the femoral venous blood was
2.9 mmmg/ml using GC/MS (26). No ethanol
was detected in the blood or urine using head-
space gas-chromatography.

5. Microbiological Examination
The bacterial culture of the heart blood was

negative. The swab plunged into the cut surface of
the spleen in a sterile manner was also cultured,
and returned positive for group G streptococci and
Streptococcus mitis (S. mitis). The bacterial
culture of the vegetation was not performed.

Discussion

In this case, we observed vegetation in the
mitral valve, and a lot of infarcts in the kidney
and spleen. Severe lesions of myocarditis and
hemophagocytic findings were also observed in
the cervical lymph node. Further examination re-
vealed that the smear of spleen culture grew
group G streptococci and S. mitis, and metham-
phetamine was detected in his blood. The hemo-
phagocytic finding is associated with active
disseminated infections (19). This finding may
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Fig. 4. Abscess in the subcutaneous tissue (left
antecubital fossa, HE staining, objective x10)

Fig. 2. Macroscopic findings of infarcts, presumably due to the septic emboli. The infarcts were clearly observed
on the cut surface of the kidney (a; arrow). Coagulation necrosis demarcated by a hemorrhagic zone with a well-
defined margin (b; HE staining, objective x4)

Fig. 3. The phagocytosis of erythrocytes (cervical
lymph node, HE staining, objective x20)
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also indicate the victim was a severe septic
condition. From these findings and the results of
the following examination, we conclude that the
cause of death was sepsis due to progression of
the infectious endocarditis. Intravenous metham-
phetamine use may be involved in the infectious
endocarditis.

It is well known that intravenous drug use is
a major risk factor for infectious endocarditis,
due to a repeated injections of non-sterile
material (2). Intravenous drug users are 300
times more likely to die suddenly with infectious
endocarditis than non- intravenous drug users
(2). Infectious endocarditis is more likely to occur
on the right side of the heart among intravenous
drug users than among non-addicts (3, 12). The
incidence of right-side infectious endocarditis in
intravenous drug users ranges from 23 % to 76 %,
as reported by various institutes (2–4, 9, 10, 15).
The variance may depend on various factors such
as selection bias, reporting bias, variations in
diagnostic definitions or differences in sample
size (15). However, the left-side valves are
frequently affected in intravenous drug users (10,
15). Also left side endocarditis is usually
accompanied by multi-organ infarcts (2). In the
present case, the mitral valve was severely
damaged, and we also observed a lot of infarcts in
the kidney and spleen. Myocardial abscesses
occur as a complication of either overwhelming
sepsis or of infective endocarditis (14). The free
wall myocardial abscess may result from septic
coronary artery embolism (1).

The lethal level of methamphetamine in
blood has been reported to be 3.0 µmol/dl (4.48
µmg/ml) (17). In this case, the blood
concentration of methamphetamine was less
than the lethal level, but, nevertheless of a severe
toxic concentration. However, no confusion or
other psychiatric symptoms were reported before
his death. From the macroscopic cutaneous
finding and histological finding of the
subcutaneous tissue of the antecubital fossa, we
speculate that he had been a serial intravenous
drug user for a relatively long time, and may
have developed a tolerance.

The group G streptococci and S. mitis were
detected from the spleen culture, but the blood
culture was negative. This may be due to the ad-
ministration of antibiotics that had been started.
Prior administration of antibiotics reduces the
incidence of positive blood cultures (22). The
spleen culture is a reliable indicator of septice-
mia during life (11). Group G streptococci are
part of the normal flora of the skin, pharynx,
vagina and gastrointestinal tract (8, 24). They co-
lonize the skin and it may be introduced by repe-
ated injections, since most intravenous drug
users do not cleanse their skin before injection
(12). There are a few reports of bacteremia or in-

fectious endocarditis caused by group G strepto-
cocci in intravenous drug users (8, 20, 24). The
immune system suppression may also have been
a factor in the pathogenesis of bacteremia (8). He
had no history of any of the causes of immuno-
suppression, such as alcoholism, diabetes melli-
tus or neoplasm. Drug abuser are a major risk
group for the aquired human immunodefi-ciency
virus (HIV) (18). However, the serological test for
HIV infection was not performed in this case.

S. mitis is classified as a Streptococcus
viridans group, which is the normal flora of the
oral cavity (7). This is a common microorganism
involved in infectious endocarditis, and it could
cause infectious endocarditis without
intravenous drug use. However, for the addicts,
there is the theoretically heightened potential
risk of infection when solutions such as tap water
or saliva are used to clean equipment and
dissolve agents (12). From these findings, we
speculate that his death was strongly related to
his intravenous methamphetamine abuse. In this
current case, we employed microbiological
examination of the specimens obtained at
autopsy, which gave helpful information for the
diagnosis of sepsis.

There have been a lot of reports concerning to
infectious diseases in intravenous drug addicts in
western countries (12). Medical complications
related to drug abuse in the USA are increasing
(12). In Japan, as the incidence of drug abuse is
lower than that of western countries, we believe
that resulting complications of intravenous drug
use, such as infectious endocarditis, are rare.
However, there is no detailed data about the
incidence, because no national surveillance is
conducted. Methamphetamine is the most
commonly abused drug in Japan, and the number
of arrests for illicit use of methamphetamine has
been gradually increasing in recent few years
(25). As amphetamines are most often injected by
drug users (12), there is a potential risk of drug-
related infection. Drug abuse related deaths may
increase with the increase of drug abuse in Japan.

In conclusion, we have presented here a case
of sepsis, presumably related to intravenous
methamphetamine use. The result obtained from
microbiological examination gave us useful
information. In the future, we shall have to be on
the lookout, not only for acute poisoning, but also
for cases of drug abuse related deaths, such as
the present case.
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