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lectrocardiography is a valuable, noninvasive
graphical representation of the heart’s electrical activity. Augustus D. Waller, a physiologist
from London, published a description of the
first human electrocardiogram (ECG) in 1887,1 and
since then, the ECG has evolved as a useful tool in
diagnosing coronary artery disease, rhythm abnormalities, and certain medical conditions. In addition, the
ECG can play an important role in the assessment
of the severity of illness in a variety of infections and
may at times serve as a marker of cardiac involvement
or cardiac complications from infection and provide
information on prognosis.2 The ECG manifestations
of infections are oftentimes insignificant but can represent a life-threatening complication, such as paraaortic valve abscess in endocarditis. ECG abnormalities
in infections can be caused by multiple factors, including direct invasion by the microorganism, the effects
of the organism’s toxin, and electrolyte, metabolic, or
autonomic system abnormalities caused by the infection. Unfortunately, the ECG is often overlooked in
the evaluation of patients with an infectious disease.
This article highlights electrocardiographic findings
that are associated with bacterial, viral, spirochetal, and
parasitic infections and that occur as side effects of antimicrobial therapy (Table 1).
Viral Infections
HIV Infection
Cardiac involvement is seen predominantly in the
advanced stages of HIV-1 infection, and in most cases
the etiology of HIV-related cardiac disease is unclear.3
CD4+ T lymphocyte counts of 100 cells/µL or less
can be a risk factor for the development of cardiac
manifestations in patients with HIV infection.3 Cardiovascular abnormalities that can be detected on ECG
include sinus tachycardia, left ventricular (LV) systolic
dysfunction, right ventricular dilatation,4 dilated carwww.turner-white.com

TAKE HOME POINTS
• In patients diagnosed with an infectious disease,
electrocardiography can be used to evaluate for
cardiac involvement, provide information on prognosis, and assess the effect of treatment.
• Abnormalities on the electrocardiogram (ECG) of
a febrile patient in whom late-stage Lyme disease is
suspected can point to the diagnosis; conduction
and rhythm disturbances are the most common
ECG findings.
• In a patient with known endocarditis and persistent
fever despite appropriate therapy, heart block on
repeated ECG may indicate the presence of complicated valve abscess.
• Myocarditis is caused by many infectious agents
and may produce a number of ECG abnormalities:
Adams-Stokes syndrome, conduction disturbances,
pseudoinfarction pattern, ST-segment and T-wave abnormalities, and premature ventricular contractions.
• Physicians should know the QTc interval in a patient to be treated with a quinolone or macrolide
as these agents have proarrhythmic effects.

diomyopathy, pericardial effusion, bacterial endocarditis, mitral valve prolapse, myocarditis,5 low-voltage QRS
complex, nonspecific ST-segment and T-wave changes,
poor R-wave progression, and prolonged QTc interval.
An asymptomatic prolonged QTc interval is associated
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Table 1. Common Electrocardiographic Changes in Infectious
Diseases
Disease/
Condition

ECG Abnormalities

HIV infection

Sinus tachycardia, LV systolic dysfunction, right
ventricular dilatation, low-voltage QRS complex,
nonspecific ST-segment and T-wave changes, poor
R-wave progression, and prolonged QTc interval

Rubella

Abnormal ST-segment and T-wave changes and axis
deviations

Lyme disease

First-degree AV blocks, shorter duration of Q, and
deeper S wave

Leptospirosis

First-degree AV heart block and pericarditis

Chagas’ disease

RBBB, left anterior hemiblock, heart blocks

Trichinosis

Transient nonspecific ventricular repolarization disturbance, nonspecific changes from pericarditis

Diphtheria

Myocarditis, PR-interval prolongation, T-wave
changes, intraventricular blocks, and AV conduction blocks

Tetanus

Sinus tachycardia, prolonged QT interval, nonspecific ST-segment and T-wave changes, and P-wave
changes

Pertussis

Sinus node and AV nodal blocks

Rheumatic fever

First-degree heart block

Invasive streptococcal
infections

ST-segment and T-wave changes

Typhoid

Myocarditis, PR-interval prolongation, QTc prolongation, ST-segment depression, T-wave inversion

Pericarditis

PR depression, ST-segment elevation, then normalization of the ST segment, T-wave inversion, and
finally normalization of all changes

Myocarditis

Adams-Stokes syndrome, conduction disturbances,
pseudoinfarction pattern, ST-segment and T-wave
changes, and premature ventricular contractions

Endocarditis

Sinus tachycardia, low QRS voltage, varying degrees of heart blocks

Mycoplasmosis

T-wave inversion, bradycardia, prolonged PR interval and narrow QRS complex

Increased intra- Tall P waves, prominent U waves, inverted U waves,
cranial pressure ST-segment and T-wave changes (eg, depression or
elevation), notched T waves, sinus bradycardia
Macrolides,
quinolones�

Prolonged QT interval

AV = atrioventricular; ECG = electrocardiogram; LV = left ventricular;
RBBB = right bundle branch block.

with increased cardiovascular mortality in HIV infection, and the prevalence of this finding increases as the
patient’s immune system deteriorates.6
Arrhythmias are uncommon in both children and
adults with HIV infection. The arrhythmias commonly
seen are benign and include sinus tachycardia, firstdegree heart block, junctional escape rhythm, and
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premature atrial beats. These arrhythmias rarely progress to supraventricular or ventricular tachycardia,7
second-degree heart block, right bundle branch block,
and prolonged QTc, which have high mortality rates.8
Right ventricular hypertrophy is the most common
electrocardiographic finding in HIV-related pulmonary hypertension.9
Rubella
Rubella, or German measles, is an acute exanthematous viral infection that occurs mainly in children.
The incidence of rubella is low due to use of the vaccine targeting this virus. The number of rubella cases
in United States has dropped since 2001: 23 cases in
2001, 18 in 2002, 7 in 2003, and 9 in 2004.10 The clinical manifestations of the disease are fever, adenopathy,
and maculopapular rash that begins on the face and
moves downward. Myocardial injury is a complication
of rubella that is seen rarely due to widespread vaccination of children. Abnormal ST-segment and T-wave
changes and axis deviations are often seen on ECG.11
Rubella infection with abnormalities on ECG is associated with increased morbidity. Superior left axis deviation in rubella represents either temporary or permanent damage to the left bundle branch fascicles and is
associated with hemodynamic changes.12
Spirochetal infections
Lyme Disease
Lyme disease is caused by the spirochete Borrelia
burgdorferi, which is spread by the Ixodes scapularis tick
(deer tick). Approximately 20,000 cases of Lyme disease are diagnosed each year in the United States.13
Lyme disease affects the cardiovascular, musculoskeletal, and nervous systems. The clinical manifestations
are categorized into early and late diseases. Stage 1 of
early disease occurs a few days to 1 month after the
tick bite, stage 2 and 3 of early disease occur a few days
to 10 to 12 months after the tick bite, and late disease
occurs months to years after the tick bite. Stage 1 of
early disease manifests as localized infection and an
erythematous rash with central clearing at the site
of the tick bite, called erythema migrans. Stage 2 of
early disease is characterized by multiple annular skin
lesions with fatigue, headache, fever, chills, regional
lymphadenopathy, and sometimes mild encephalopathy. If untreated at this stage, patients can develop
neurologic symptoms (eg, meningitis, encephalitis,
cranial neuritis, radiculoneuritis, mononeuritis multiplex) and cardiovascular symptoms (eg, fluctuating atrioventricular [AV] blocks, myopericarditis, LV
dysfunction, left axis deviation, cardiomegaly, LV
www.turner-white.com
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dysfunction, sinus arrhythmia, sinus bradycardia, STsegment and T-wave abnormalities, wandering atrial
pacemaker, ectopic atrial bradycardia, and ventricular
ectopy).14–16 Stage 3 is characterized by intermittent
joint pains and swelling primarily in large joints as a result of the immune response to the infection; chronic
neurologic changes are seen in approximately 5% of
people with the disease.
The incidence of cardiac involvement in Lyme disease is estimated to be 8% in adults; conduction and
rhythm disturbances are the most common findings.14
The cardiovascular manifestations usually occur within
the first 21 days of exposure to B. burgdorferi.17 Heart
block in Lyme disease is generally self-limited, responds
to intravenous ceftriaxone, and rarely requires a permanent pacemaker.16 Although erythema migrans alone
is rarely associated with electrocardiographic changes,
the manifestations that may be seen are first-degree AV
blocks, shorter duration of Q, and deep S waves.18 An
ECG can be a useful screening test for detecting cardiac
involvement in suspected Lyme disease as suggested by
a study that found that 3 of 10 children with probable
Lyme disease had an abnormal ECG.19

afebrile period. The febrile episodes last for 3 to 6 days
and are accompanied by headache, arthralgias, myalgias, neck stiffness, and nausea. Cranial nerve abnormalities can be present. Myocarditis is rarely seen, and
these patients present with prolonged QTc interval.23

Leptospirosis
Leptospirosis is caused by a spirochete of the genus
Leptospira. The incidence of leptospirosis in the United
States is 128 cases per 100,000 persons based on a
surveillance study conducted in 1992; this study found
that the highest incidence was in Hawaii.20 Leptospirosis is an occupational hazard for people who work with
animals and a recreational hazard for people who engage in activities near contaminated water. This disease
is acquired by direct or indirect contact with urine or
tissues of infected animals and is characterized by subclinical illness followed by self-limited systemic illness
in most patients. However, approximately 10% of infected persons will progress to a severe, potentially fatal
form of leptospirosis called Weil’s syndrome, which is
associated with renal failure, liver failure, pneumonia,
and hemorrhagic diathesis. The common ECG findings seen in leptospirosis include first-degree AV block
and changes due to acute pericarditis (see Infections of
Heart Structures).21 Electrocardiographic abnormalities in leptospirosis represent definite involvement of
the myocardium, and are possibly caused by interstitial
myocarditis; they indicate a poor prognosis.22

Parasitic Infections
Chagas’ Disease
Chagas’ disease is caused by infection with the parasite Trypanosoma cruzi, which is spread by triatomine
bugs (or “kissing” bugs). Commonly seen in South
and Central America, Chagas’ disease has a worldwide prevalence of 16 to 18 million patients. Chagas’
disease frequently affects the cardiovascular, nervous,
and gastrointestinal systems and includes acute, intermediate, and chronic stages. The acute phase is seen
1 week after the triatomine bug bite and lasts for 1 to
2 months. It is characterized by fatigue, fever, hepatosplenomegaly, and enlarged lymph nodes. Young
children can present with convulsions and meningo
encephalitis when it affects the brain. Patients are
asymptomatic during the intermediate phase, which
lasts for 20 to 30 years. The chronic phase consists of
enlargement of the heart, esophagus, or large bowel
(megacolon) from the inflammatory response, cellular
lesions, and fibrosis induced by the parasite.
Cardiac manifestations can be seen in all phases of
the disease and range from mild changes on ECG to
sudden death. The common changes observed in Chagas’ disease are generally conduction abnormalities
such as right bundle branch block, left anterior hemiblock, first-degree block, and complete AV block. The
prevalence of ECG abnormalities increases with age
and the presence of T. cruzi antibodies in the serum,
with a 44% incidence in patients with antibodies and
a 15.1% incidence in patients without antibodies.24
Serious conduction abnormalities such as complete AV
blocks and sudden death are noted if reinfection with
T. cruzi occurs during the acute phase rather than
during the chronic phase, a finding confirmed by an
experimental study in mice.25–27 Mortality is 3 times
higher in patients with abnormal T-wave changes than
in patients without electrocardiographic changes.28
Other electrocardiographic changes that predict increased risk for death in Chagas’ disease include altered ventricular repolarization, prolonged maximum
QTc interval duration, and increased QT dispersion.29

Tick-borne Relapsing Fever
Tick-borne relapsing fever is caused by B. hermsii
and B. turicatae. It is characterized by recurrent high
fevers that have a sudden onset and are followed by an

Trichinosis
Trichinosis develops following consumption of undercooked meat contaminated with Trichinella larvae.
The incidence of the disease is less than 100 cases
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per year in the United States. The clinical symptoms
of trichinosis consist of fever, myalgia, headache, skin
rash, nausea, vomiting, diarrhea, leg edema, cough,
and subconjunctival and subungual splinter hemorrhages. Trichinosis has an incubation period of 8 to
15 days, and the disease results from invasion of the intestinal wall by the juvenile larvae. During this invasive
phase, ECG abnormalities are seen, most commonly a
transient nonspecific ventricular repolarization disturbance (with ST-segment and T-wave changes), which
is seen especially with pericarditis.30,31 The incidence of
cardiac involvement in trichinosis has been reported to
range from 21% to 75%, but a recent study reported
an incidence of 13%.30
Bacterial Infections
Diphtheria
Diphtheria is caused by Corynebacterium diphtheriae, a
sporulating, nonmotile, noncapsulated, gram-positive
bacillus. It is spread by airborne respiratory droplets
and direct contact with respiratory secretions and
exudates from infected skin or fomites. Five or fewer
cases per year have been reported in the United States
since 1980 (www.cdc.gov). An outbreak of diphtheria
occurred in Russia during the early 1990s, with 50,425
cases reported in 1995 at a yearly rate of 17.3 cases per
100,000 persons. Mass immunization, early identification, and management of cases has reduced this rate to
0.6 cases per 100,000 persons since 1999.32
Diphtheria can affect multiple organs. Infection of
the anterior nares leads to serosanguinous or purulent nasal discharge, and involvement of the posterior
structure of the mouth leads to the development of a
membrane, which is initially white and later changes
to gray with patches of green or black necrosis on one
or both tonsils. The infection can be seen on the soft
palate, oropharynx, nasopharynx, and larynx. Risk factors for involvement of the heart in diphtheria include
older age, low socioeconomic status, and extensive
involvement of the respiratory tract.33 Two thirds of
patients with diphtheria demonstrate subtle evidence
of myocarditis, 10% to 25% demonstrate cardiac dysfunction,34 and others demonstrate ST-T segment
depression.
The ECG findings associated with diphtheria are
broadly categorized under 2 groups, with the asymptomatic group consisting of PR-interval prolongation
and T-wave changes, and the symptomatic group consisting of intraventricular blocks and AV conduction
blocks.35 The ECG abnormalities in severe diphtheria
last for several days after the disappearance of the clinical symptoms.35 ECG abnormalities (eg, ST-segment
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and T-wave changes) were observed in guinea pigs
after diphtheria-tetanus-pertussis vaccination.36
Cardiac damage is the leading cause of mortality in
adults with diphtheria, accounting for approximately
one third of all deaths from this infection.37 Diphtheria
toxins cause severe acute myocarditis leading to cardiac damage.38 Kneen and colleagues39 showed that the
use of 24-hour electrocardiography on admission improved the ability to predict diphtheritic cardiomyopathy by 57%. The risk of cardiac involvement is higher
in patients presenting with fever, toxic disease, and
membranous disease.33 Findings that indicate a worse
prognosis for heart disease in diphtheria are ventricular ectopy on presentation,35,40 aspartate transaminase
levels exceeding 80 U/L, white blood cell count exceeding 25,000 cells/µL, and membrane extending to
at least 2 anatomic sites.41
Tetanus
Tetanus is caused by the anaerobic gram-positive
bacillus Clostridium tetani. Between 35 and 70 cases of
tetanus are reported to the Centers for Disease Control
and Prevention each year (www.cdc.gov). Tetanus is
classified as generalized, localized, cephalic, and neonatal. Generalized tetanus is associated with trismus
(lockjaw), risus sardonicus (increased tone in orbicular
oris), and generalized spasms. The localized form of
tetanus consists of rigidity of muscles at the site of spore
inoculation. Cephalic tetanus is seen with head wounds
and affects the cranial nerves. Neonatal tetanus occurs
as a result of contamination of the umbilical stump with
C. tetani spores following childbirth if mothers are not
adequately immunized. Cardiac involvement occurs
more often in generalized tetanus and is marked by
sinus tachycardia, prolonged QT interval, nonspecific ST-segment and T-wave abnormalities, and P-wave
changes on ECG.42 Higher mortality is seen in patients
with spatial QRS-T angle widening.43
Pertussis
The small coccobacillary organism Bordetella pertussis
causes pertussis. During the years 2001 to 2003, 28,998
cases of pertussis were reported from the 50 states and
the District of Columbia (7580 in 2001; 9771 in 2002;
and 11,647 in 2003); 69% of these cases were reported
as confirmed.44 The disease consists of catarrhal, paroxysmal, and convalescent phases. The catarrhal phase is
characterized by low-grade fever, malaise, conjunctival
redness, rhinorrhea, and lacrimation. The paroxysmal
phase is characterized by dry cough with paroxysms, vomiting with thick mucus plugs, and watery secretions. The
convalescent phase is associated with a decrease in the
www.turner-white.com
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intensity of cough and the frequency of the paroxysms.
Complications of pertussis include secondary infections
as well as central nervous system and cardiac involvement. The common electrocardiographic changes seen
in pertussis with cardiac involvement are sinus node and
AV nodal blocks.45,46 These changes occur as a result of
depression of the cardiac muscle secondary to activation
of the potassium conductance channels by the guanine
nucleotide binding protein in the pertussis toxin.45,46
Streptococci
Streptococci can affect the heart by producing inflammatory lesions and myocarditis in rheumatic fever
and by direct involvement of bacteria or toxin in other
streptococcal infections.47 Rheumatic fever is caused
by group A beta-hemolytic streptococci. First-degree
heart block is the common cardiac manifestation and
is included in the Jones criteria as a minor criterion for
the diagnosis of rheumatic fever. The other changes
involving the heart consist of sinus tachycardia, P-wave
changes, T-wave inversion, cardiomegaly, congestive
heart failure, appearance of new mitral or aortic regurgitation murmur, and ectopic beats. Rheumatic fever is
rarely associated with other conduction abnormalities
such as complete heart block or Wenckebach block.48
ECG abnormalities associated with invasive streptococcal infections mostly involve the ST-T segment
region. Group B streptococcal myocarditis is associated
with low voltage in the limb leads and can mimic acute
myocardial infarction on ECG.49 Streptococcal tonsillitis is associated with acute myopericarditis. The electrocardiographic changes seen with invasive streptococcal
infections will usually disappear on treatment with
intravenous penicillin.50 Diffuse ST-segment elevation
attributed to purulent pericarditis caused by group G
streptococcus has been reported.51
Typhoid
Typhoid is caused by Salmonella typhi and has an estimated incidence of 16 million cases worldwide, with
600,000 cases resulting in death each year. The symptoms of typhoid include fever with relative bradycardia,
chills, diarrhea, rose spots, and hepatosplenomegaly.
Complications are seen in the fourth week of the disease and commonly include intestinal obstruction, ulceration, and perforation. Electrocardiographic changes in typhoid can be seen in both the acute (lasting up
to 4 weeks) and convalescent periods (lasting up to
2 months). They may be observed up to the convalescent period due to structural damage to the heart
caused by invasion of the myocardium by Salmonella
or its toxins. Cardiac enzymes are elevated only in the
www.turner-white.com

Table 2. Infectious Causes of Myocarditis
Bacteria

Fungi

Borrelia burgdorferi

Aspergillus

Brucella

Blastomyces

Campylobacter

Candida

Chlamydia pneumoniae

Coccidioides immitis

Chlamydia psittaci

Cryptococcus

Clostridium perfringens

Histoplasma capsulatum

Corynebacterium diphtheriae
Coxiella burnetii

Parasites
Trypanosoma cruzi

Ehrlichia
Legionella pneumophila
Listeria monocytogenes
Mycobacterium tuberculosis

Trypanosoma gambiense
Trypanosoma rhodesiense
Toxoplasma gondii

Mycoplasma pneumoniae

Virus

Neisseria meningitidis

Coxsackievirus A and B

Rickettsia

Cytomegalovirus

Salmonella

Echovirus

Shigella

Epstein-Barr virus

Staphylococcus aureus

Hepatitis B, C

Streptococcus pyogenes

HIV

Vibrio cholerae

Paramyxovirus

acute period.52 The severity of manifestations of myocarditis in typhoid depends on systemic factors such as
anemia, preexisting cardiovascular disease status, and
nutritional status.53 The common ECG abnormalities
seen in typhoid fever are those of myocarditis, such
as PR prolongation, QTc prolongation, ST-segment
depression, and T-wave inversion. Abnormalities on
ECG in typhoid myocarditis can be confused with inferior wall myocardial infarction, especially in patients
with underlying structural abnormalities such as WolffParkinson-White syndrome.54,55 Although relative bradycardia is a common entity, sinus bradycardia is rare. Several cases of sinus bradycardia secondary to sick sinus
syndrome in typhoid fever have been reported.56,57
Sinus bradycardia in typhoid fever is refractory to atropine and improves as the disease course improves.56,57
Infections of Heart Structures
Myocarditis
The electrocardiographic and pathologic changes
that develop during acute myocarditis may be due to
the infectious agent invading the myocardium or to
secondary changes related to the infection (fever, hypokalemia, vitamin deficiencies, and drugs). Myocarditis
is caused by many different infectious agents (Table 2),
Hospital Physician September 2007
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Figure 1. ST-T wave elevation in myocarditis.

Table 3. Common Causes of Infectious Pericarditis
Bacteria

Virus

Haemophilus influenzae

Coxsackievirus A and B

Mycobacterium

Echovirus

Neisseria gonorrhoeae

Epstein-Barr virus

Neisseria meningitidis

HIV

Salmonella

Influenza virus

Staphylococcus aureus

Paramyxovirus

Streptococcus pneumoniae

Parvovirus B19

Fungi
Aspergillus
Blastomyces
Candida
Coccidioides immitis
Cryptococcus neoformans
Histoplasma capsulatum

although viruses are the most common causes, especially enteroviruses such as coxsackieviruses. Because the
location of the viral infection in the heart is influenced
by local or systemic hypoxia, viral infections have a predilection for the subendocardium. The manifestations
of viral infections of the myocardium are influenced by
the strain of the organism as well as by the hormonal
and immunologic state of the host. Intrauterine infection of the fetus with rubella, paramyxovirus, and
coxsackievirus can induce congenital cardiac defects.58
Myocarditis is associated with many ECG abnormalities,
including Adams-Stokes syndrome (transient loss of
consciousness usually associated with partial or complete heart block), conduction disturbances, pseudoin-
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farction pattern, ST-segment and T-wave abnormalities
(Figure 1), and premature ventricular contractions.59
Pericarditis
Pericarditis is an inflammation of the pericardium
that can be caused by many infectious agents (Table 3),
some of which affect both the pericardium and endocardium. PR depression is seen in the early phase of
pericarditis60,61 and is followed by changes such as ST
segment elevation (Figure 2), normalization of the ST
segment, T-wave inversion, and normalization of all
changes over several days to weeks.62 Low-voltage complexes are seen in pericarditis with pericardial effusion
(Figure 3).
Endocarditis
Electrocardiographic changes are common in endocarditis and indicate invasive disease, thereby predicting
high morbidity and mortality.63 Conduction abnormalities can also suggest that the disease is extending into
the perivalvular region.64 ECG abnormalities are seen
commonly in patients with prosthetic valves. No prospective studies have evaluated the electrocardiographic
changes in endocarditis. An autopsy study reported that
sinus tachycardia is the most common finding, seen in
approximately 53% of patients.65 Other observed findings are low QRS voltage (44%), varying degrees of
heart blocks (Figure 4; 9%), ST elevation, atrial fibrillation, ventricular tachycardia, and supraventricular tachycardia. In patients with infective endocarditis who have
persistent fever and onset of symptoms such as chest
pain or shortness of breath despite appropriate therapy,
heart blocks signal the presence of complicated aortic
valve disease, which require consideration of surgical
intervention (Figure 5).65

www.turner-white.com
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Sinus tachycardia

PR depression

ST elevation

Figure 2. Tachycardia, diffuse ST elevation,
and PR depression in pericarditis.

Figure 3. Low-voltage complex in pericardial effusion.

Figure 4. Endocarditis with right bundle
branch block (QRS duration > 120 msec,
terminal R wave in lead V1, slurred S wave in
leads I and V6) and left anterior hemiblock
(QRS deflection in lead II is negative).

Mycoplasmosis
Infection with Mycoplasma pneumoniae is asymptomatic in 20% of the population, and it involves the
upper respiratory tract more than 70% of the time.66
Epidemics are common in closed populations such as
www.turner-white.com

prisons and military population.66 Cardiac involvement
is rare. The changes commonly seen in patients with
symptomatic mycoplasmosis are alterations in the end
portion of the ventricular ECG complex such as T-wave
inversion, bradycardia, prolonged PR interval, and
Hospital Physician September 2007
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Figure 5. Complete heart block in infective
endocarditis with valve abscess. The ventricular rate is slower than the atrial rate, the
atrial and ventricular rhythms are regular,
and the PR interval is variable.

Figure 6. Diffuse T-wave inversion in
meningitis/cerebrovascular accident/
intracranial process.

narrow QRS complex.67,68 Nonspecific ECG abnormalities are seen in patients without cardiac symptoms.67,68
The patient’s underlying cardiac status does not affect
the ECG findings in mycoplasmosis.69,70
Increased Intracranial Pressure
Electrocardiographic changes may occur in patients
with increased intracranial pressure caused by tumors,
subarachnoid hemorrhage (SAH), or meningitis. The
mechanisms of these changes in patients with raised intracranial pressure depend on the underlying etiology
and include increased sympathetic and vagal activity
in the acute phase of SAH;71 release of large amounts
of norepinephrine and epinephrine from intracranial
tumors;72 and electrolyte abnormalities in meningitis
and arrhythmogenic effects of lesions of limbic structures in cerebral tumors.73 Hypokalemia caused by tumors, hemorrhage, and stimulation of the autonomic
nervous system in the brain also produce ECG abnormalities.74 The common changes seen in patients with
raised intracranial pressure are tall P waves, prominent
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U waves, inverted U waves, ST-segment and T-wave
changes, notched T waves, and sinus bradycardia (Figure 6).72,74
Antimicrobial Drugs
Antimicrobial drugs can block cardiac potassium
channels, resulting in a longer duration of cardiac
repolarization and QTc prolongation on ECG.75 Intravenous pentamidine can result in QTc prolongation
with increased risk of torsades de pointes.76 Fluoroquinolones can rarely cause proarrhythmic effects
such as prolongation of the QTc interval, including
torsades de pointes. The proarrhythmic effects of
fluoroquinolones are more prominent in patients
with an electrolyte imbalance (eg, hypomagnesemia,
hypokalemia, hypocalcemia); alcoholics; and patients
taking class I antiarrhythmics, especially quinidine, and
class III antiarrhythmics. The effects normalize on cessation of the drugs.77 Sparfloxacin is more commonly
associated with prolonged QT interval (14.5 cases/
million treatments) than ciprofloxacin (1 case/million
www.turner-white.com
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treatments) and clarithromycin (3 cases/million treatments). The azoles, antifungal agents, also cause QT
prolongation.78 Ketoconazole causes QTc prolongation
in combination with antihistamines such as loratadine,
terfenadine, and ebastine.79 Macrolides can cause
proarrhythmic effects, such as prolonged QT interval.
Erythromycin is more potent at provoking arrhythmia, followed by clarithromycin, roxithromycin, and
azithromycin.80
CONCLUSION
Electrocardiographic changes that occur during
the course of various infections can be caused by direct
effects of the infectious agent as well as by electrolyte,
metabolic, or autonomic system abnormalities resulting from the illness. In some situations, electrocardiography can augment the diagnostic work-up of a
suspected infection, such as in Lyme disease. Much
more frequently, however, it is used to evaluate for cardiac involvement in patients already diagnosed with an
infectious disease, provide information on prognosis
of the disease, and assess the effect of treatment. Many
antimicrobial drugs have proarrhythmic effects, and
physicians should know the patient’s QTc interval prior
to treating with a quinolone or macrolide.
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