
Introduction

Infective endocarditis (IE) is due to a microbial in-
fection of the heart valves or of the endocardium in
close proximity to either congenital or acquired car-
diac defects. This infection may develop insidiously or
abruptly and is associated with a high risk of compli-
cations. Patients with IE may present with variable
manifestations, and its capacity to mimic other condi-
tions may obscure the outcome in those cases where
classic manifestations are not evident (19). Rheumatic
manifestations are known to be complications of IE
(22). Controversy exists about the incidence of these
complications, perhaps due to the small number of se-
ries describing the frequency and type of rheumatic
manifestations and the absence of uniform criteria
used for the diagnosis of IE (6, 24, 29, 35, 38). Also,
most studies of rheumatic manifestations in IE have
been described from tertiary referral centers, which
implicates associated problems of referral bias and
uncertainty of denominator population. In addition,
rheumatic manifestations in patients with IE may not
be directly related to the valve infection. In this regard,
although intravenous drug use is a well-defined risk
factor for the development of IE, intravenous drug
abusers may present with systemic necrotizing vas-
culitis or, more commonly, musculoskeletal complica-
tions without IE (26, 30, 37). Therefore, to investigate
further the frequency and spectrum of rheumatic man-
ifestations in patients with IE, we examined the rheu-

matic manifestations in an unselected population of
patients with IE without a previous history of drug use.
Patients were diagnosed by strict criteria at the single
reference hospital for a defined population in north-
western Spain over a 12-year period.

Patients and Methods

We performed a retrospective study of the case records of all
patients diagnosed with IE in the Department of Medicine of the
Hospital Xeral-Calde (Lugo, Spain) from January 1987 through De-
cember 1998. The Hospital Xeral-Calde is the only referral center
for a mixed urban and rural (60%) population of almost 250,000
people living in the Lugo region of northwestern Spain. The main
characteristics of the Lugo population have been reported else-
where (12, 14–17). Briefly, the population is relatively static, has
its own regional language, and is considered to be descended from
Celtic origin (8). During the past 2 decades the population has
barely changed. Migratory flows have been relatively low during
the past 15 years. Although mortality in the Lugo region is higher
than in other parts of Spain, it is due to the older age-groups in
Lugo: the population is older in the area of Lugo than in most re-
gions of Spain. In this regard, in 1996 the population contained al-
most 25% of people older than 65 years of age. All patients with
suspected IE were sent to the hospital by general practitioners or
they self-referred to the emergency unit. 

Inclusion criteria

Patients with IE were retrospectively classified ac-
cording to the Duke criteria (1, 10). Based on those
criteria, patients were included in this study if they
had clinically definite IE. The Duke schema for clini-
cal criteria defines 2 major criteria and 6 minor crite-
ria. For a case to be considered clinically definite IE,
the following criteria were required: Two major cri-
teria, or 1 major criterion and 3 minor criteria, or 5
minor criteria.

The 2 major criteria are the following:
1) Echocardiographic data disclosing evidence of

endocardial involvement if 1 of the following findings
was observed: a) echodense masses attached to
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valvular leaflets or mural endocardium, or b) perian-
nular abscesses, or c) new dehiscence of a valvular
prosthesis.

2) Blood cultures positive for IE: a) if typical mi-
croorganisms for IE were found from 2 separate blood
cultures (classic IE pathogens such as Viridans strep-
tococci, Streptococcus bovis. and members of the
HACEK group of fastidious Gram-negative rods—
Haemophilus spp., Actinobacillus actinomycetemco-
mitans, Cardiobacterium hominis, Eikenella cor-
rodens, and Kingella kingae, or b) positive blood cul-
tures for community-acquired Staphylococcus aureus
and Enterococcus faecalis in the absence of a primary
focus, or c) persistently positive blood cultures, de-
fined as the recovery of a microorganism consistent
with IE from blood cultures taken more than 12 hours
apart, or, all of 3 or most of 4 or more separate blood
cultures, with the first and the last drawn at least 1
hour apart.

The 6 minor criteria are the following:
1) Predisposing heart disease or intravenous drug

use (as discussed before, in the present study intra-
venous drug users were excluded).

2) Fever if temperature at diagnosis was 38 �C or
greater.

3) Peripheral embolic event considered if 1 of the fol-
lowing vascular phenomena was found: major arterial
emboli, septic pulmonary infarcts, mycotic aneurysms,
intracranial hemorrhage, conjunctival hemorrhages,
or Janeway lesions.

4) Immunologic phenomena such as glomerulo-
nephritis, Osler nodes, Roth spots, and positive rheu-
matoid factor.

5) Echocardiogram consistent with IE but not ful-
filling the major criterion described above.

6) Microbiologic evidence consisting of positive
blood culture but not meeting the major criterion de-
scribed above (excluding single positive cultures for
coagulase-negative staphylococci and organisms that
do not cause IE) or serologic evidence of active in-
fection by an organism consistent with IE, such as a
positive serology for Q fever.

To avoid an overestimation of the actual frequency
of rheumatic manifestations in IE patients, intravenous
drug abusers were excluded. Moreover, cases of IE in
which the patients had been diagnosed with other con-
ditions that might cause musculoskeletal manifesta-
tions (mainly rheumatic diseases) before the onset of
IE were also excluded.

Clinical definitions

We defined the clinical features as follows:
Fever was defined as oral or axillary temperature at diagnosis

of 38 �C or greater.
A constitutional syndrome was defined if a patient diagnosed as

having IE had asthenia, anorexia, and weight loss of at least 4 kg.

Arthralgia and myalgia complaints are subjective symptoms
and may vary in different populations. However, we decided to in-
clude patients with only arthralgia and myalgia manifestations
into the group of patients with musculoskeletal manifestations of
IE if these symptoms were recorded whenever reference had been
made to joint or muscle pain without clinically apparent synovitis
or inflammatory muscle involvement.

As previously described, peripheral synovitis was documented
by the number of peripheral joints with obvious inflammatory
signs, tenderness, effusion, or stress pain (pain provoked by gen-
tle stretching at the extremes of joint movement) (17).

Cervical, dorsal, or low back pain was considered present if the
patient presented with back pain in the absence of previous back
injury or previous episodes of back pain.

Sacroiliitis was defined as unrelieved pain and tenderness pro-
voked with direct percussion over the sacroiliac joint along with
changes of the sacroiliac joint observed by plain radiographs or
computed tomography scan. Also, a positive radionuclide bone
scan with technetium-99m methylene diphosphonate of the symp-
tomatic sacroiliac joint in those patients with clinical manifesta-
tions and absence of radiographically apparent lesions was also
considered to be positive for sacroiliitis.

Infectious spondylitis (septic discitis) was defined in the case
of inflammatory back pain and stiffness along with changes of
the spine suggestive of disc lumbar infection confirmed by plain
radiographs or computed tomography scan. Also, a positive ra-
dionuclide bone scan with technetium-99m methylene diphos-
phonate was considered sufficient for the diagnosis in those
patients with inflammatory back pain without a radiographically
apparent lesion.

Septic bursitis was defined by inflammation of a bursa in the
presence of positive cultures drawn from blood or from the syn-
ovial fluid of the bursa.

A patient was considered to have osteomyelitis if there was in-
fection of a bone supported by radiographic or radionuclide stud-
ies and a positive culture from the bone tissue or blood. However,
patients with vertebral osteomyelitis following spondylitis were
not included in this group.

Cutaneous vasculitis (CV) in the setting of IE was diagnosed by
characteristic histologic findings on skin biopsy, such as neu-
trophilic infiltration, leukocytoclasis, and fibrinoid necrosis into
the vessel wall of arterioles, capillaries, and postcapillary venules.
As previously reported (11, 16), CV related to bacterial infection
was considered if the vasculitis was confirmed by a skin biopsy
showing leukocytoclastic vasculitis, no drug intake was registered
before the development of skin lesions, and bacteriologic evi-
dence of infection was obtained. 

Patients were considered to have a condition suggestive of
polymyalgia rheumatica if they met the following criteria: a) aged
50 years or older at the onset of symptoms, b) severe and bilateral
pain associated with morning stiffness of at least 30 minutes for
more than 1 month in at least 2 of 3 areas: neck, shoulder, and
pelvic girdles, c) erythrocyte sedimentation rate (ESR by Wester-
gren method) at the time of diagnosis of 40 mm/hr or higher (19).

Nephropathy was defined according to previous studies (12, 16)
as follows: 1) renal manifestations if hematuria (�5 red blood
cells/hpf) and/or proteinuria (�300 mg/24 hr) was present, 2) re-
nal insufficiency was considered if the plasma creatinine concen-
tration was more than 125% the upper limit of normal. Levels of
liver enzymes (aspartate aminotransferase, alanine aminotrans-
ferase) were considered elevated if values at diagnosis were more
than twice the upper limit of normal range. Anemia was consid-
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ered if hemoglobin was �12 g/dL. Leukocytosis was defined as a
white blood cell count �11, 000/mm3, and thrombocytosis as a
platelet count �350, 000/mm3.

Data collection

Clinical and laboratory data at the time of diagnosis of the pa-
tients with IE were extracted from their clinical records according
to a specifically designed protocol and stored in a computerized file.
Besides demographic features, data on the following items were
analyzed: delay to diagnosis from the onset of symptoms, predis-
posing heart disease or other predisposing conditions such as alco-
holism, diabetes mellitus, chronic hepatitis, renal insufficiency,
hematologic disorders, recent dental manipulation, pneumonia, or
other infections within 1 month before the onset of symptoms. Also,
history of intravenous drug use or of previously diagnosed diseases
other than IE that might explain the development of rheumatic man-
ifestations was recorded. The following clinical data were reviewed:
fever, constitutional syndrome, visceral enlargement, cardiac mur-
mur, skin lesions, and those rheumatic manifestations discussed
above. In addition to echocardiographic findings, including the spe-
cific valve involved in the IE, routine laboratory studies including
full blood count, coagulation, and liver and renal function tests per-
formed at the time of diagnosis were also reviewed. In addition, bac-
teriologic data including results from blood cultures and, when
available, data from other sources such as from cultures from skin
or synovial fluid were analyzed. Also, when available, data on
rheumatoid factor test (by nephelometry), serum C3 and C4 (by
nephelometry), and antinuclear antibodies (by indirect immuno-
fluorescence using Hep2 cells as substrate) were examined.

Statistical analysis

Continuous data were described as mean and standard devia-
tion (mean � SD), and categorical variables as percentages. Com-
parisons between 2 categories were made using the Student t test
for continuous variables. To analyze categorical data we per-
formed the chi-square test. When the minimum expected value
was less than 5, the chi-square test with Yates correction was used.
Statistical significance was defined as p � 0.05. Calculations were
performed with the statistical package Stata Intercooled, release
6.0 (Stata Corporation, College Station, TX).

Results

Between January 1987 and December 1998, 100
consecutive patients had 110 episodes of clinically
definite IE. Rheumatic manifestations were observed
in 46 of the 110 episodes (41.8%).

Epidemiologic features of patients with definite IE
and rheumatic manifestations

The main epidemiologic characteristics of patients
with IE who suffered rheumatic manifestations are
summarized in Table 1. Men outnumbered women.
Rheumatic manifestations were common in elderly
patients. Risk factors were recorded frequently. A de-
generative valve disease was the most common un-

derlying heart disease. The most frequent valve in-
volved was the aortic (43.5%), followed by the mitral
valve (30.4%).

Types of rheumatic manifestations

In most cases with rheumatic complications these
manifestations were included among the initial symp-
toms or signs of the disease. However, as previously
described, in some patients rheumatic manifestations
constituted the presenting manifestations of IE (11,
19). Myalgia was a frequent symptom, found in 17 of
110 cases (15.5%) (Table 2). Arthralgia without arthri-
tis was observed in 11 cases (10%). This was more
common in proximal joints and those of lower ex-
tremities. Peripheral arthritis was clinically evident in
15 cases (13.6%), and sacroiliitis in 1 patient. Low

RHEUMATIC MANIFESTATIONS OF INFECTIVE ENDOCARDITIS 11

TABLE 1. Epidemiologic features of 46 cases with definite
infective endocarditis and rheumatic manifestations

Age (yr)
Mean age � SD 57.5 � 17.0
Range 18–88
Median 61

Cases in patients � 65 yr 19/46 (41.3%)
Sex (Male/Female) 35/11

Proportion of men 76.1
Delay to diagnosis (days)

Mean � SD 30.4 � 33.1
Range 1–150
Median 29

Predisposing heart disease 24/46 (52.2%)
Other predisposing conditions* 27/46 (58.7%)

*Other predisposing conditions different from intravenous
drug use, such as alcoholism, diabetes mellitus, renal insuffi-
ciency, non-Hodgkin lymphoma, acute lymphoblastic leukemia,
chronic osteomyelitis, recent dental manipulation, pneumonia or
other infections within 1 mo before the onset of symptoms.

TABLE 2. Rheumatic manifestations in 110 cases with
definite infective endocarditis

No. of Cases (%)

Number of cases 46 (41.8)
Myalgia 17 (15.5)
Arthralgia 11 (10.0)
Peripheral arthritis 15 (13.6)
Arthralgia and peripheral arthritis 6 (5.5)
Septic bursitis* 2 (1.8)
Sacroiliitis 1 (0.9)
Septic discitis 2 (1.8)
Back pain† 21 (19.1)

Cervical 5 (4.5)
Dorsal 6 (5.5)
Lumbar (low back pain) 14 (12.7)

Cutaneous leukocytoclastic vasculitis‡ 4 (3.6)
Polymyalgia rheumatica 1 (0.9)

*Both cases had involvement of the trochanteric bursa.
†Four patients complained of well-defined back pain in more

than 1 spinal region.
‡A skin biopsy showing leukocytoclastic vasculitis was re-

quired for the diagnosis.
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back pain was described in 14 cases (12.7%). Dorsal
and cervical pain were less common, noted in 6 (5.5%)
and 5 (4.5%) cases, respectively. Septic discitis was
observed in 2 cases (1.8%), and biopsy-proved cuta-
neous leukocytoclastic vasculitis was found in 4
cases (3.6%). Also, as previously reported, 2 patients
with IE suffered trochanteric bursitis caused by
Staphylococcus aureus (13), and 1 patient had a con-
dition mimicking polymyalgia rheumatica (19). More-
over, a patient who was not considered in the group
of cases with rheumatic manifestations had been di-
agnosed previously as having chronic osteomyelitis in
tarsus, and 2 years later developed IE. No other pa-
tients from this series were diagnosed as having os-
teomyelitis before the diagnosis of IE or during their
follow-up.

Main laboratory data in patients with IE and
rheumatic manifestations

Thirty of the 46 cases had hemoglobin values lower
than 12 g/dL at the time of diagnosis (Table 3). Leuko-
cyte counts higher than 11,000/mm3 were found in al-
most 50% of the cases. Platelet counts higher than
350,000/mm3 were uncommon. Microhematuria was
observed in more than 50% of the cases. However, al-
though renal insufficiency was also frequent, 6 of the
19 cases who had elevated levels of plasma creati-
nine had a history of an underlying renal disease be-
fore the onset of the symptoms of IE (see Table 3).
Other tests, such as rheumatoid factor, serum levels
of C3 and C4, and antinuclear antibodies were gen-
erally negative or normal (see Table 3).

Peripheral arthritis and sacroiliitis

Fifteen patients of the 46 cases had peripheral
arthritis and 1 had sacroiliitis. Among the 13 patients
with peripheral arthritis in whom an arthrocentesis
was performed, a positive culture in the synovial fluid

was found in 7. The microbiology of patients with IE
and positive synovial fluid cultures is shown in Table
4. Staphylococcus aureus was the most common
germ. In another 6 patients, cultures from synovial
fluid were negative. In 2 of these 6 patients with neg-
ative culture and without a previous history of
rheumatic diseases, the study of the synovial fluid dis-
closed the presence of crystals of monosodium urate
in leukocytes. In the 4 patients with negative synovial
fluid culture and in the other 2 in whom arthrocente-
sis was not performed, the arthritis resolved rapidly
following specific antibiotic therapy prescribed ac-
cording to blood culture results. All patients with pos-
itive cultures and those 2 patients with a diagnosis of
gout had monoarthritis. However, in 2 of the other 6
patients (4 with negative cultures from the synovial
fluid and without crystals and 2 patients in whom
arthrocentesis was not performed) oligoarthritis in-
volving 3 joints was observed. Epidemiologic and lab-
oratory data and the joints involved in these cases are
summarized in Table 4 and Table 5. The only patient
with sacroiliitis, a man in his early twenties, had pos-
itive blood cultures for Enterococcus faecalis, and
following antibiotic therapy with ampicillin and gen-
tamicin he experienced a progressive improvement
of the sacroiliac pain. Patients with gout were men
(61 years of age in both cases) with arthritis in the first
metatarsophalangeal joint and ankle, respectively.

Infectious spondylitis

Septic discitis was observed in 2 men. One of them
had cervical and the other dorsal involvement. Blood

12 GONZÁLEZ-JUANATEY ET AL

TABLE 3. Laboratory findings in 46 cases with definite
infective endocarditis and rheumatic manifestations

Percentage (no. positive/
Finding* no. tested)

Leukocytosis 47.8 (22/46)
Anemia 65.2 (30/46)
Thrombocytosis 13.0 (6/46)
Renal manifestations 71.3 (33/46)

Hematuria 58.7 (27/46)
Renal insufficiency† 41.3 (19/46)

Elevated liver enzymes 6.5 (3/46)
Positive rheumatoid factor 35.3 (6/17)
Low C3 10.0 (1/10)
Low C4 40.0 (4/10)
Positive antinuclear antibodies 0.0 (0/15)

*See Methods section for definitions.
†Six patients had renal insufficiency and 3 of them were on he-

modialysis before the onset of symptoms.

TABLE 4. Main features of 7 patients with peripheral
arthritis and definite infective endocarditis who had

positive synovial fluid cultures

Age (yr)
Mean � SD 66.3 � 14.2
Range 36–82

Sex (Male/Female) 3/4
White blood cell count (mm3)

Mean � SD 9,786 � 2,680
Range 5,900–14,100

Hemoglobin value (g/dL)
Mean � SD 11.0 � 1.8
Range 8.8–13.6

Microhematuria*† 71.4 (5/7)
Arthritis*

Monoarthritis 100 (7/7)
Oligo and polyarthritis 0 (0/7)
Location

Shoulder 42.9 (3.7)
Hip 28.6 (2/7)
Knee 28.6 (2/7)

Bacteriologic results*
Staphylococcus aureus 71.4 (5/7)
Streptococcus agalactiae 14.3 (1/7)
Escherichia coli 14.3 (1/7)

*Values are percentages (no. positive/no. tested).
†Microhematuria: � 5 red blood cells/hpf.
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cultures were positive for Streptococcus bovis and
Streptococcus mitis, respectively (Table 6). Clinical
improvement was observed following specific antibi-
otic therapy for each case.

Cutaneous leukocytoclastic vasculitis related to IE

Four men with definite IE presented with purpuric
skin lesions. In all of them a leukocytoclastic vasculi-
tis was confirmed by biopsy. Three of them had pre-
disposing conditions (Table 7). None had received
drugs before the onset of CV. Although blood cultures
were positive in all patients, tissue biopsy cultures
were negative in 3 of 4 patients in whom they were per-
formed. The main clinical features of 3 patients have
been reported previously (11). Two of the 4 patients
met the American College of Rheumatology 1990 clas-
sification criteria for hypersensitivity vasculitis (5).
The other 2 patients were diagnosed as having mixed
cryoglobulinemia according to previously reported
criteria (21).

Epidemiologic differences in patients with IE
with or without rheumatic manifestations

No significant differences in the age at onset of
symptoms, gender, and delay to the diagnosis were ob-
served in patients with IE with or without rheumatic
manifestations (Table 8). Regardless of the develop-
ment of rheumatic manifestations, IE was common in
patients older than 60 years with a predisposing heart
disease. To our surprise, rheumatic manifestations
were more commonly observed in patients from rural
areas (see Table 8).

Clinical differences in patients with IE with or
without rheumatic manifestations

The presence of rheumatic manifestations did not
constitute a characteristic to differentiate clinically
patients with such manifestations from those with-
out rheumatic features (Table 9). In patients both
with and without rheumatic manifestations, a history
of asthenia, anorexia, and weight loss was equally
common at the time of diagnosis. Typical signs of IE
such as fever and murmur were also common in both
groups. Likewise, the location of valvular damage
was similar (see Table 9).

Laboratory differences in patients with IE with or
without rheumatic manifestations

No differences in blood cell counts were found
(Table 10). However, patients with rheumatic manifes-
tations more commonly had microhematuria or low
serum levels of complement that might support the
presence of an immune complex-mediated process.

Microbiologic blood culture results and differences
between patients with IE with or without
rheumatic manifestations

Microbiologic differences in blood cultures between
cases with or without rheumatic manifestations are de-
scribed in Table 11. Staphylococcus aureus was ob-
tained more commonly from blood cultures in patients
with rheumatic manifestations. In contrast, Strepto-
coccus viridans and Streptococcus bovis were found

RHEUMATIC MANIFESTATIONS OF INFECTIVE ENDOCARDITIS 13

TABLE 5. Main features of 6 patients with 
peripheral synovitis and definite infective 

endocarditis who had negative cultures and 
absence of crystals in the synovial fluid (n � 4) or in

whom synovial fluid cultures were not performed (n � 2)

Number of cases 6
Age (yr)

Mean � SD 47.3 � 16.1
Range 25–72

Sex (Male/Female) 6/0
White blood cell count (mm3)

Mean � SD 13,317 � 6,826
Range 5,200–22,500

Hemoglobin value (g/dL)
Mean � SD 11.5 � 2.2
Range 8.3 � 14.0

Microhematuria*† 33.3 (2/6)
Arthritis*

Monoarthritis 66.7 (4/6)
Oligoarthritis (3 joints involved) 33.3 (2/6)
Location

Shoulder 16.7 (1/6)
Wrist 16.7 (1/6)
Metacarpophalangeal 16.7 (1/6)
Knee 50.0 (3/6)
Ankle 66.7 (4/6)

*Values are percentages (no. positive/no. tested).
†Microhematuria � 5 red blood cells/hpf.

TABLE 6. Main features of 2 patients with septic discitis

Main
Age/Sex Predisposing Location of Laboratory Causal

Case (yr) Conditions Discitis Findings* Bacteria

1 23/M Acute lymphoblastic leukemia Dorsal region Microhematuria Streptococcus mitis
and dental manipulation (D11–D12)

2 55/M Alcoholism Cervical region Anemia Streptococcus bovis
(C3–C4 and C6–C7)

*See Methods section for definitions.
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more commonly in patients without rheumatic fea-
tures. However, the presence of rheumatic manifesta-
tions was not associated with a specific pattern of
infection, as microbiologic results in patients with
rheumatic manifestations were not statistically differ-
ent from those in the group without rheumatic mani-
festations (p � 0.19) (see Table 11).

Differences in clinical complications and outcome
in patients with IE with or without rheumatic
manifestations

Cardiac complications were equally frequent in
both groups (Table 12). However, embolic complica-
tions were present more commonly in patients with
rheumatic manifestations. Despite the greater em-
bolic phenomena, the inpatient mortality rate in cases

with rheumatic manifestations was not different from
that found in the other group.

Discussion

In this study we attempt to examine the frequency of
rheumatic manifestations in an unselected and stable
population of patients with IE. We also extend previ-
ous reports on musculoskeletal manifestations of this
condition and provide the first data on the spectrum of
rheumatic manifestations from a cohort of patients
collected consecutively over a 12-year period in south-
ern Europe. Moreover, we examine the epidemiologic,
clinical, and microbiologic differences between pa-
tients with IE who developed rheumatic manifesta-
tions and those who did not during a long period of

14 GONZÁLEZ-JUANATEY ET AL

TABLE 7. Main features of 4 patients with cutaneous leukocytoclastic vasculitis (CV) 
related to infective endocarditis (IE)

Main Onset of Episode
Clinical Main of CV in Relation

Age/Sex Predisposing Features on Laboratory to Diagnosis Causal
Case (yr) Conditions Admission Findings* of IE Bacteria

1 72/M Diabetes mellitus, Low-grade fever,† Leukocytosis 4 d before Acinetobacter
prosthetic aortic murmur,  
valve palpable purpura

2 64/M Corticosteroid Low-grade fever,† Leukocytosis, RF	, 1 mo before Fusobacterium avium
therapy for murmur, palpable C4 low, cryo-
chronic purpura globulins	, 
bronchopathy raised serum 

creatinine, 
microhematuria

3 21/M Mitral prolapse Low-grade fever,† Leukocytosis 5 d before Enterococcus faecalis
murmur, palpable 
purpura

4 44/M None Constitutional RF	, C4 low, 3 mo before Streptococcus bovis
syndrome*, fever cryoglobulins	, 
� 38 �C, murmur, anemia, micro-
palpable purpura, hematuria
heart failure

Abbreviations: RF	: positive rheumatoid factor.
*See Methods section for definitions.
†Low-grade fever: temperature between 37.1 and 37.7 �C.

TABLE 8. Epidemiologic differences in patients with infective endocarditis with or without rheumatic manifestations

Cases Cases
with Rheumatic without Rheumatic
Manifestations Manifestations p  Value

Number of cases 46/110 (41.8%) 64/110 (58.2%)
Age at time of diagnosis

Mean age � SD (yr) 57.5 � 17.0 60.1 � 16.7 0.22
Sex (Male/Female) 35/11 54/10

Proportion of men 76.1 84.4 0.23
Delay to diagnosis*

Mean � SD (days) 30.4 � 33.1 36.1 � 47.1 0.24
Patients older than 65 yr 19/46 (41.3%) 34/64 (53.1%) 0.22
Patients from rural areas 31/46 (67.4%) 29/64 (45.3%) 0.01
Predisposing heart disease 24/46 (52.2%) 41/64 (64.1%) 0.21
Antibiotic therapy prior to diagnosis 7/46 (15.2%) 14/64 (21.9) 0.38

*From the onset of symptoms until the time of the diagnosis.
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time. Of note, the present study provides the first analy-
sis of rheumatic manifestations in IE using the Duke
criteria. The use of these criteria allowed us to exam-
ine such complications in those patients who fulfilled
definite clinical criteria for IE. 

At the end of the nineteenth and the beginning of
the twentieth century, Osler described IE as a dis-
ease that may present variable symptoms and clini-
cal findings (31–33). However, in most studies of IE
performed during the next 50–60 years, rheumatic
manifestations in IE were not fully documented and
were sometimes omitted (2, 23). Indeed, it was not
until the 1970s that Deshayes et al (9) drew attention
to the importance of musculoskeletal manifestations
in IE. Also in the late 1970s, Meyers and Commerford
(29) in South Africa and the group of Hunder and col-
leagues (6) at the Mayo Clinic reported the presence
of rheumatic manifestations in 50 of 180 patients and
in 84 of 192 cases with IE, respectively. Since then,
musculoskeletal manifestations of IE have also been
reported in a few series from very different and dis-
tant countries such as Israel, France, and Australia
(24, 35, 38). 

A matter of concern for the clinician who often sees
patients with IE is that in most of the series previously
reported, echocardiographic abnormalities were not
uniformly required for the diagnosis of IE, which in a
certain way might alter the actual frequency of rheu-
matic manifestation in IE. To avoid overdiagnosis of

both IE and its associated rheumatic manifestations,
we have used the Duke criteria, in which evidence of
endocardial involvement remains a major criterion.
In addition, in our series either evidence of endocar-
dial involvement as a major criterion or an abnormal
echocardiogram consistent with IE but not fulfilling
the major criterion described above was found in all
cases.

In most studies the frequency of rheumatic mani-
festations of IE has ranged between 25% and 30% (24,
29, 35, 38). In our series we observed a frequency of
41.8%. The higher incidence in the patients in Lugo
may be due to the absence of previous selection of pa-
tients attending the hospital and to the inclusion of
other rheumatic diseases that had been poorly docu-
mented in former studies of IE (24, 29, 35, 38). In this
regard, although polymyalgia rheumatica manifesta-
tions have been described in patients with IE (4, 18,
19), the presence of this syndrome has not been well
documented in former reports. Likewise, cutaneous
leukocytoclastic vasculitis has been reported to be as-
sociated with infectious agents (11, 25, 27), but no
well-defined cases of small-sized biopsy-proved leuko-
cytoclastic CV in IE have been described in those se-
ries reported before. 

Of note, the frequency of rheumatic manifestations
in Lugo patients with IE was similar to that reported
from the Mayo Clinic (6). A possible explanation for
this coincidence might be the frequent evaluation by

RHEUMATIC MANIFESTATIONS OF INFECTIVE ENDOCARDITIS 15

TABLE 9. Clinical differences in patients with infective endocarditis with or without rheumatic manifestations

Cases with Rheumatic Cases without Rheumatic
Manifestations Manifestations

No. (%) No. (%) p Value

Number of cases 46/110 (41.8) 64/110 (58.2)
Constitutional syndrome* 34/46 (73.9) 44/64 (68.8) 0.56
Fever (temperature �38 �C) 44/46 (95.7) 62/64 (96.9) 0.74
Murmur 39/46 (84.8) 59/64 (92.2) 0.22
Splenomegaly 10/46 (21.7) 10/64 (15.6)) 0.41
Petechiae 6/46 (13.0) 5/64 (7.8) 0.37
Valve involvement 0.63

Aortic 20/46 (43.5) 28/64 (43.8) 0.86
Mitral 14/46 (30.4) 14/64 (21.9) 0.36
Mitro-aortic 11/46 (23.9) 19/64 (29.7) 0.44
Polyvalvular with tricuspid involvement 1/46 (2.2) 1/64 (1.6) 0.81

*Constitutional syndrome: asthenia, anorexia, and weight loss of at least 4 kg.

TABLE 10. Laboratory differences in patients with infective endocarditis with or without rheumatic manifestations*

Cases with Rheumatic Cases without Rheumatic
Manifestations Manifestations p Value

Number of cases 46/110 (41.8%) 64/110 (58.2%)
Leukocytosis 47.8 (22/46) 48.4 (31/64) 0.95
Anemia 65.2 (30/46) 70.3 (45/64) 0.57
Thrombocytosis 13.0 (6/46) 14.1 (9/64) 0.88
Microhematuria 58.7 (27/46) 26.6 (17/64) 0.001
Positive rheumatoid factor 35.3 (6/17) 37.5 (6/16) 0.89
Low C3 and/or low C4 40.0 (4/10) 0.0 (0/5) 0.10

*Values are percentages (no. positive/no. tested). See Methods section for definitions.
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rheumatologists in both centers of cases where
rheumatic manifestations were suspected. Indeed, by
recalculating the incidence of musculoskeletal mani-
festations in patients with IE from the data reported by
the group of Hunder at the Mayo Clinic, it is evident
that the frequency of arthralgia, myalgia, peripheral
synovitis, low back pain, and septic discitis is strikingly
similar in Rochester, Minnesota, and Lugo, Spain. In
this regard, in patients from Rochester, Minnesota,
arthralgia and myalgia were found in 32 (16.7%) and 27
(14.1%) patients from the total group of 192 patients
with IE (6), while in Lugo the proportion of arthralgia
and myalgia was 15.5% in both cases. Likewise, pe-
ripheral arthritis, septic discitis, and low back pain in

the Mayo study occurred in 13.5%, 2.6%, and 9.8% of the
192 patients with IE, respectively. In the present series
from Lugo, peripheral arthritis was found in 15 of 110
cases (13.6%), disc space infection in 1.8%, and low
back pain in 12.7% (see Table 2). 

We compared the epidemiologic and clinical find-
ings of IE cases with rheumatic manifestations in the
present study with other studies from other geo-
graphic regions (Table 13). We found that rheumatic
manifestations in patients with IE from western coun-
tries are more common in men aged in the late 40s or
50s, while in Africa and the Middle East the rheumatic
manifestations of IE occur in younger people without
a predominance in men (6, 9, 24, 29, 35, 38). Periph-

16 GONZÁLEZ-JUANATEY ET AL

TABLE 11. Microbiologic blood culture results and differences between cases with 
infective endocarditis with or without rheumatic manifestations*

Cases Cases
with Rheumatic without Rheumatic
Manifestations Manifestations

No. (%) No. (%)

Number of Cases 46/110 (41.8) 64/110 (58.2)
Streptococcus viridans 8/46 (17.4) 20/64 (31.3)
Staphylococcus aureus 15/46 (32.6) 12/64 (18.7)
Streptococcus bovis 5/46 (10.8) 12/64 (18.7)
Staphylococcus epidermidis 3/46 (6.5) 5/64 (7.8)
Enterococcus faecalis 2/46 (4.3) 1/64 (1.5)
Gram-negative bacillus† 4/46 (8.6) 2/64 (3.1)
Polymicrobial‡ 2/46 (4.3) 0/64 (0.0)
Other§ 5/46 (10.8) 6/64 (9.4)
Number of cases with negative cultures 2/46 (4.3) 6/64 (9.4)

*Microbiologic blood culture results between the group of patients with and without rheumatic manifestations were compared as-
suming that microorganisms were multinomially distributed: no statistically significant differences were found.

†Escherichia coli (2 cases), Proteus mirabilis, Fusobacterium avium, Haemophilus parainfluenzae, Eikenella corrodens.
‡Staphylococcus aureus and Streptococcus pneumoniae (1 case) and Staphylococcus aureus and beta-hemolytic streptococcus (1 case).
§Including 1 case of fungal endocarditis caused by Candida parasilosis.

TABLE 12. Differences in clinical complications and in-hospital mortality rate in patients with 
infective endocarditis with or without rheumatic manifestations

Cases Cases
with Rheumatic without Rheumatic
Manifestations Manifestations

No. (%) No. (%) p Value

Number of cases 46/110 (41.8) 64/110 (58.2)
Cardiac complications

Heart failure 15/46 (32.6) 21/64 (32.8) 0.98
Tachyarrhythmia 4/46 (8.7) 7/64 (10.9) 0.70
Conduction disturbance 3/46 (6.5) 6/64 (9.4) 0.59
Pericarditis 1/46 (2.2) 3/64 (4.7) 0.49

Noncardiac complications
Septic embolism 34/46 (73.9) 25/64 (39.1) �0.001
Cerebrovascular accident 12/46 (26.1) 10/64 (15.6) 0.18
Disseminated intravascular coagulation 1/46 (2.2) 3/64 (4.7) 0.49
Meningitis 1/46 (2.2) 4/64 (6.3) 0.31

Number of deaths 8/46 (17.4) 18/64 (28.1) 0.19
Cause of death

Heart failure 3/46 (6.5) 6/64 (9.3)
Septicemia 3/46 (6.5) 5/64 (7.8)
Cerebrovascular accident 1/46 (2.2) 2/64 (3.1)
Sudden death 1/46 (2.2) 2/64 (3.1)
Other 0/46 (0.0) 3/64 (4.7)
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eral synovitis and low back pain may be possible
warning signs for the presence of IE, as they were uni-
formly observed in 6%–14% and 7%–13% of the cases,
respectively. 

An important difference between the present study
and those previously reported is the data we present
on microbiologic results from the synovial fluid in all
but 2 of the 15 patients with IE and peripheral arthri-
tis. In the present series from Lugo, the arthritis in pa-
tients with IE and positive synovial fluid cultures was
monoarticular (see Table 4). In addition, in keeping
with the data from the group of the Mayo Clinic (6)
and from Meyers et al (29), in patients from Lugo with
peripheral arthritis without positive cultures in the
synovial fluid, the peripheral arthritis was mainly lim-
ited to a single joint, and the ankle and the knee were
the most commonly involved joints (see Table 5).

Regrettably, in the present study we were not able
to find specific symptoms or clinical signs that might
help to distinguish clinically patients with rheumatic
manifestations from those without (see Table 9). How-
ever, with respect to the laboratory data, we observed
that microhematuria was more common in patients
with rheumatic complications (see Table 10). Among
the other laboratory data, there was a trend to lower
serum complement levels in patients with rheumatic
manifestations. These differences in the laboratory
tests may be due to an immune complex-mediated
process initiated by antigen products of the infectious
agent responsible for the IE, or may result from ab-
normal immunoregulation related to the infectious
disease. This fact may be more evident in those cases
with IE and leukocytoclastic CV. In this study the in-
cidence of positive serum rheumatoid factor was sim-
ilar to that reported in earlier reports (6, 36). However,
we did not find differences in the incidence of positive
rheumatoid factor between patients with or without
rheumatic manifestations. In this regard, the presence
of positive rheumatoid factor in serum has been cor-
related specifically with a duration of disease symp-
toms longer than 6 weeks (6, 28, 34). Due to this, we
examined the disease duration in those patients from

Lugo in whom serum rheumatoid factor had been
tested. In agreement with former reports and regard-
less of the development of rheumatic manifestations,
patients with IE who had a positive rheumatoid factor
had a longer disease duration. This difference was sta-
tistically significant in those patients with rheumatic
manifestations (patients with positive rheumatoid fac-
tor, 73.3 � 29.3 days; median, 67.5 days versus 39.2 �
43.3 days; median, 30.0 days in those with negative
rheumatoid factor; p � 0.05). Finally, unlike former re-
ports that described positive antinuclear antibodies in
a few patients with IE (6, 7, 34), none of the 15 patients
with rheumatic manifestations in whom antinuclear
antibodies were tested had positive results.

An important point of interest in the present study
was the search for a possible specific pattern of mi-
crobiologic infection in those patients with rheumatic
manifestations. However, the analysis of blood culture
results did not disclose significant differences be-
tween patients with or without rheumatic manifesta-
tions (see Table 12). Similar results were observed by
Thomas et al (38). These authors compared causal
pathogens and found no significant differences except
for Streptococcus D, which was obtained more com-
monly from blood cultures in patients with rheumatic
manifestations. Also, the spectrum of bacterial organ-
isms obtained from the blood cultures in Lugo patients
was similar to that described in earlier reports (6, 38).
In this regard, streptococci and staphylococci were
among the most common bacterial pathogens of IE. In
our series 2 patients had septic discitis, and in 1 of
them disc involvement occurred in more than 1 discal
space (see Table 6). This fact is uncommon but it has
been described previously in a few cases of septic
discitis in the setting of IE (3, 38).

Another important matter was to examine whether
the presence of rheumatic manifestations was asso-
ciated with a different spectrum of clinical compli-
cations and whether these patients had a different
outcome from the rest of IE patients without rheuma-
tic complications. The comparison of complications
did not yield differences in the cardiac complications

RHEUMATIC MANIFESTATIONS OF INFECTIVE ENDOCARDITIS 17

TABLE 13. Epidemiologic and clinical findings in infective endocarditis cases with 
rheumatic manifestations, present report and previous studies*

Lugo Present Rochester, MN Cape Town Rouen Jerusalem Bedford Park Poitiers
Spain Report USA South Africa France Israel Australia France

Number of cases 46/110 (42%) 84/192 (44%) 50/180 (28%) 17/64 (27%) 23/91 (25%) 22/93 (25%) 32/108 (30%)
Mean age (yr) 58 49 32 �50 38 NA NA
Proportion of men 76% 66% 46% 82% 35% NA NA
Arthralgia† 16% 17% 11% 6% 19% 2% 16%
Arthritis† 14% 14% 8% 11% 6% 9% 7%
Myalgia† 16% 14% 11% 6% 12% NA 5%
Low back pain† 13% 10% 8% 9% 11% 12% 7%
Septic discitis† 2% 3% 1% NA NA 2% 4%

Abbreviations: NA � not available.
*References 6, 9, 24, 29, 35, 38.
†By recalculating the frequency of rheumatic manifestations in the whole series of patients with infective endocarditis.
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between patients with and without rheumatic mani-
festations (see Table 12). However, septic embolisms
were significantly more common in the cases with
rheumatic manifestations. It is also known that renal
dysfunction is not infrequent during the course of IE,
and may worsen the prognosis of the disease (20).
However, although in the present series microhema-
turia was significantly more common in patients with
rheumatic manifestations (see Table 10), no differ-
ences in the clinical outcome were found, and the in-
hospital mortality rate in patients with rheumatic
manifestations was not significantly different from
that of patients without these manifestations (see
Table 12).

In conclusion, the present study supports the claim
that rheumatic complications are frequent in patients
with clinically definite IE from southern Europe. The
presence of musculoskeletal or vasculitic manifesta-
tions may be of some help, as warning signs, for the
recognition of patients with severe disease who re-
quire a rapid diagnosis and therapy.

Summary

Infective endocarditis (IE) is due to a microbial in-
fection of the heart valves or of the endocardium in
close proximity to either congenital or acquired car-
diac defects. This infection is associated with a high
risk of complications. Rheumatic manifestations are
known to be frequent complications of IE. Contro-
versy, however, frequently exists about the actual in-
cidence of these complications. This may be due to
the small number of series describing the frequency
and type of rheumatic manifestations, the absence of
uniform criteria used for the diagnosis of IE, and the
fact that some studies on rheumatic manifestations
in IE have been described from tertiary referral cen-
ters, which implicates associated problems of refer-
ral bias and uncertainty of denominator population.

To investigate further the incidence, clinical spec-
trum, and outcome of patients with IE and rheumatic
manifestations, we examined the features of patients
diagnosed with clinically definite IE according to the
Duke classification criteria at the single reference
hospital for a defined population in northwestern
Spain during a 12-year period. Between 1987 and
1998, 100 consecutive patients had 110 episodes of
clinically definite IE. Rheumatic manifestations were
observed in 46 of the 110 episodes (41.8%). As in
other western countries, they occurred more com-
monly in men aged in their 50s. The most frequent
valve involved was the aortic (43.5%) followed by the
mitral valve (30.4%). Myalgia was a frequent symp-
tom. Peripheral arthritis, generally as monoarthritis,
was clinically evident in 15 cases (13.6%), and sacro-
iliitis in 1 patient. Low back pain was described in 14

cases (12.7%). Septic discitis was observed in 2 cases,
and biopsy-proved cutaneous leukocytoclastic vas-
culitis was found in 4 cases. Other conditions such as
trochanteric bursitis and polymyalgia were observed
in 2 and 1 case, respectively. Apart from a signifi-
cantly higher frequency of hematuria and a trend to
lower serum complement levels in patients with
rheumatic complications, no differences in clinical
features, laboratory tests, or microbiologic blood
culture results were found between cases with IE
with or without rheumatic manifestations. Also, al-
though patients with rheumatic manifestations had
more embolic complications, the inhospital mortality
rate in patients with rheumatic manifestations was
not significantly different from that of the rest of the
patients. The present study supports the claim that
rheumatic complications are frequent in patients
with clinically definite IE from southern Europe. The
presence of musculoskeletal or vasculitic manifesta-
tions may be of some help, as warning signs, for the
recognition of patients with severe disease who re-
quire rapid diagnosis and therapy.
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