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Fifty cases of late prosthetic valve endocarditis:
improvement in prognosis over a 15 year period
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SUMMARY The clinical course, prognostic factors, and management of 50 cases of late prosthetic
valve endocarditis, occurring more than two months after valve replacement, were reviewed.
Twenty nine cases that presented from 1971 to 1980 were compared with 21 cases that presented
from 1981 to 1985. Apart from an appreciable decrease in the frequency of neurological compli-
cations between the first period (38%) and the second period (10%) no differences in clinical or

bacteriological features were seen. Seventeen (59%) of the 29 cases in the earlier period and four
(19%) of the 21 cases in the later period died. The rationale for antimicrobial treatment was

similar during both periods. Cardiac surgery was performed in eight of 29 cases between 1971 and
1980 and in 11 of 21 between 1981 and 1985; the mean (SD) time between diagnosis of endo-
carditis and operation was 28 (19) days and 43 (44) days respectively. Six of the eight cases oper-

ated on in the first period died as did two of the 11 operated on in the second period. Twenty
seven of the 29 cases presenting between 1971 and 1980 were treated with anticoagulants-either
warfarin (15 of 27) or heparin sodium (12 of 27). Sixteen of the 21 cases presenting later were

given anticoagulants and 15 of these cases were given heparin sodium. Control of anticoagulation
was inadequate in nine of the 27 cases treated with anticoagulants during the first period and in
only two of 16 treated during the second period. During the first treatment period neurological
complications were more frequent when control of anticoagulation was inadequate.

Since the first reports of prosthetic valve endo-
carditis in 1962-63' the number of cases has
increased. This is the result of an increase in the
number of patients undergoing valve replacement
and of the longer survival of these patients. The
overall prevalence of late prosthetic valve endo-
carditis, however, remains approximately 1 2%.2

In a review in 1979 of 140 cases of late prosthetic
valve endocarditis Watanakunakorn reported a mean
death rate of 45%.3 The wide variation in mortality
(from 18% to 67%) in various series indicates that
many factors can influence prognosis.45
We have already reported our experience with 29

cases of late prosthetic valve endocarditis studied
retrospectively from 1971 to 1980 at the Claude Ber-
nard Hospital.6 We have reviewed a further 21 cases

Requests for reprints to Dr C Leport, Service des Maladies Infec-
tieuses et Tropicales, H6pital Claude Bemard, 10 avenue de la
Porte d'Aubervilliers, 75019 Paris, France.

Accepted for publication 20 January 1987

examined between 1981 and 1985 and we have com-
pared them with the earlier series in an attempt to
analyse the factors contributing to any changes in
the pattem and prognosis of the disease.

Patients and methods

From January 1971 to December 1985 there were 50
cases of late prosthetic valve endocarditis among the
449 cases of infective endocarditis seen at the
Department of Infectious and Tropical Diseases,
Claude Bemard Hospital, Paris.

Late prosthetic valve endocarditis was defined as
an infection occurring more than two months after
valve replacement.7 Diagnosis was based on the fol-
lowing criteria: (a) anatomical evidence of endo-
carditis (22/50 cases) and (b) at least two positive
blood cultures containing the same organism and a
consistent clinical picture (43 of 50 cases). In the
seven cases with negative blood cultures the diagno-
sis was confirmed anatomically in five and was prob-
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Figure Number of cases and mortality of late prosthetic
valve endocarditis, 1971-85.
able in two. A relapse was defined as a subsequent
episode of endocarditis in which the same organism
as in the original episode was implicated and a recur-

rence as a subsequent episode in which an organism
other than the original one was implicated.
The cases were divided into two groups

(figure).Twenty nine cases occurred during the ear-

lier period (between 1971 and 1980) in 26 patients
(17 men and nine women; mean (SD) age 51(14'
years (range 20-70)). One patient had three recur-

rences. There were twenty one further cases during
the later period (between 1981 and 1985) in 2(
patients (13 men and seven women; mean (SD) age
46(19) years, range 11-75) and one patient had a
recurrence.

The two periods were compared by the x2 test
(both with - and without Yates' correction), the
Fisher exact probability test, the Mam-Whitney t
test, the analysis of variance, and.Stwuent's t-est. A
p value of < 0-05 was taken to indicate statistical
significance.

Results

CLINICAL AND BACTERIOLOGICAL FEATURES
During the first period all 29 cases had mechanical
valves, whereas during the second period eight of 21
had heterograft valves (p < 0-001). The sites of the
prostheses were similar in the two periods (table 1)
The only significant difference in the clinica

features of the disease between the two periods war
the decrease in cerebral events, from 11 (38%) o:
29 cases in 1971-80 to two (10%) of 21 cases ir
1981-85 (p < 0-05) (table 2).
There was no significant difference in the bacte

riological profile between the two groups (table 3)
The frequency of non-streptococcal endocarditie
(16/29 in 1971-80 and 11/21 in 1981-85) was similai
during the two periods.
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Table 1 Comparison of the site of the prostheses in late
prosthetic valve endocarditis between two groups treated over
two periods

Number of cases

1971-80 1981-85

Aortic 9 12
Mitral 8 3
Tricuspid 0 3
Multiple 12 3
Total 29 21

Table 2 Clinicalfeatures in cases of late prosthetic valve
e--eurditis dring-he two periods

Number of cases (%)

1971-80 1981-85
(29 cases) (21 cases)

t
Fever 29(100) 20(95)
Splenomegaly 7(24) 5(24)
New heart murmur 13(45) 11(52)
Congestive heart failure 17(59) 10(48)
Cerebral event 11* (38) 2* (10)
*The only significant difference between the two periods was that
for cerebral events (p < 0 05).

Table 3 Bacteriologicalfeatures of cases of late prosthetic
valve endocarditis during the two periods

Number of cases (0)

1971-80 1981-85

Streptococcus: 13* (45) 10* (48)
Str enterococcus (group D) 7 4

t Str bovis (group D) 3 1
Non-group D 3 5

Staphylococcus: 10(34) 3(14)
Staph aureus 6 2
Coagulase negative 4 0
micrococcus sp 0 1

Other micro-organism 2t 3t
Two causative agents 3§ 11
Negative blood and valve cultures 1 4**
Total 29 21

*Frequency of streptococcal endocarditis in the two periods
(p = NS).
tKlebsiella in one case and Pseudomonas in the other.
tCorynebacterium in one case, Cardiobacterium hominis in one, and
Histoplasma capsulatum in one case.
§Streptococcus faecalis and Pseudomonas stutzeri in one case,
Staphylococcus coagulase negative and Candida tropicalis in one
case, and Streptococcus faecalis and Enterobacter cloacae in one case.
i Streptococcus sanguis 1 and Streptococcus sanguis 2 in one case.

**Serological evidence of Coxiella burnetii endocarditis in one case.
S
f
I OUTCOME

The overall mortality for the two periods was 42%
(21 of 50 cases). Seventeen (59%) cases in the first
group died and four (19%) in the second (p < 0-01).

s Death was related to cardiac failure in 10 of the 17
r earlier cases and in two of the four later cases; a neu-

rological complication accounted for the deaths of
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seven of 17 cases from 1971 to 1980 and two of the
four cases from 1981 to 1985.
The only relapse occurred in the more recent

period in a patient who was treated with anti-
microbials alone for endocarditis caused by Strep-
tococcus D faecium. This patient was successfully
treated with antimicrobials and valve replacement.
Between 1971 and 1980 one patient died after three
recurrences caused by Streptococcus faecalis, and
finally Streptococcus bovis and Pseudomonas
aeruginosa. Between 1981 and 1985 there was one
recurrence caused by Straphylococcus aureus in a

drug addict with a tricuspid prosthesis who had
previously been infected with Streptococcus sanguis.

ANTIMICROBIAL TREATMENT
All but one of the 50 cases was treated with anti-
biotics; in the first period one patient died before
treatment could be started. The choice of anti-
microbial agents was based on the same principles
during both periods; the agent was selected accord-
ing to the causative organism, the in vitro sus-

ceptibility tests, and the serum bactericidal titre. A
combined drug regimen was used in 45 of 47 cases of
non-fungal endocarditis. The mean (SD) interval
between the first manifestations of endocarditis and
the onset of antimicrobial treatment was 23 (18) days
(range 2-59) for 1971-80 and 25(36) days (range
2-145) for 1981-85 (NS). The duration of treatment
in non-fungal endocarditis was significantly longer
in recent years-54 (32) days (range 3-146) versus

34 (20) days (range 2-80) (p < 0 01). In 1971-80,
however, seven of 27 patients died before day 15 of
treatment, whereas in 1981-85 only one of 20
patients did.

SURGICAL TREATMENT
Nineteen patients underwent valve replacement
during the active phase of the disease (eight of the 29
initial cases and 11 of the 21 more recent cases).
Analysis of prognostic factors from 1971 to 19806
led to more precise indications for operation being
applied in recent years; these were based on criteria
established by Karchmer et al.8 Thus operation was
more common during 1981-85; however, this
difference was not statistically significant (p = 0 08).
The mean (SD) interval between the diagnosis of
endocarditis and the valve replacement was not
significantly different during the two periods:
28(19) days (range 2-60) in 1971-80 and 43(44)
days (range 8-150) in 1981-85. In the first period,
six (75%) of eight surgically treated patients died
and in the second period two (18%) of 11 died (p <
0-05). Culture of the prosthesis in 17 of 19 surgically
treated cases was sterile in eight cases. In seven
others it grew the same or one of the organism(s)

present in the blood cultures and in two cases it grew
an organism which had not been isolated from the
blood-Histoplasma capsulatum in one case and
Streptococcus mitis in the other.

ANTICOAGULANT TREATMENT
Anticoagulant treatment was continued in 43 of 50
cases in which it had been used before the devel-
opment of endocarditis. From 1971 to 1980, 27 of 29
cases were given anticoagulants- 1 5 warfarin and 12
heparin sodium. During this period two patients
treated with warfarin had neuromeningeal bleeding
with a prothrombin time of less than 10%, without
the dose of anticoagulant being changed. For this
reason during the second period we treated 15 of 16
cases with heparin sodium rather than warfarin.
Satisfactory coagulation tests (that is, activated par-
tial thromboplastin time between 1-5 and 2-5 times
control or prothrombin time between 20% and 40%
control) were more often maintained during recent
years, 14 of 16 cases, than in the past, 18 of 27 cases.
During the first period, neurological compli-

cations were more frequent when anticoagulation
was inadequate (p < 0 05) (table 4). Between 1971
and 1985 two of the seven patients who were not
treated with anticoagulants had a cerebral embolus
and one had cerebral bleeding related to severe
thrombopenia. Neurological signs were an early
manifestation of endocarditis occurring before the
start of treatment, in six of 11 cases between 1971
and 1980 and in the two recent cases with cerebral
events.

PROGNOSTIC FACTORS
There was no significant difference in mortality
(expressed as a percentage of cases) between men
(12 of 30 (40%)) and women (nine of 16 (56%)), or
between cases with mitral endocarditis (five of 11
(45%)), aortic endocarditis (eight of 21 (38%)), tri-

Table 4 Correlation between neurological complications
and anticoagulant treatment in cases of late prosthetic valve
endocarditis occurring during two periods

Number of cases with
cerebral events as a
proportion of cases

1971-80 1981-85

Anticoagulants given 9/27 1/16
Adequate anticoagulation 3t/18* It/14
Inadequate anticoagulation 6$/9* 0/2

Anticoagulants not given 2/2 1/5
Total 11/29 2/21

*p < 0 05.
tProbable embolus in two cases and probable haemorrhage in two
cases.
tProbable embolus in three cases and probable hamorrhage in
three cases.
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cuspid endocarditis (one of three (33%)), or multi-
ple valve endocarditis (seven of 15 (47%)). The age
of these who died and those who survived was simi-
lar. When heterograft valves were affected the death
rate was 250o (two of eight cases). This was not
significantly different from the death rate in endo-
carditis of mechanical valves (19 of 42 cases (45%)).
The results of cross sectional echocardiography
combined with pulsed Doppler could only be stud-
ied from 1981 to 1985. This technique provided evi-
dence for the diagnosis of endocarditis-that is, veg-
etations (seven cases) or valve dysfunction (six cases)
in 11 of the 19 cases studied. Two of the seven cases
with vegetations died. Six of them had had valve
replacement.

Several factors were associated with a less favour-
able outcome (tables 5 and 6). The predictive value
(that is the number of deaths compared with the
Table 5 Comparison offactors in the prognosis in late
prosthetic valve endocarditis between two periods. Figures are
numbers of deaths/numbers of cases

1971-80 1981-85 Significance

Cardiac failure with new
regurgitant murmur 8/9 1/7 p = 0 01

Conduction abnormality 3/3 -

Neurological event 10/11 2/2 NS
Persistent fever 6/9 3/11 NS
Streptococcal infection 3/13 1/10 NS
Non-streptococcal infection 14/16 3/11 p < 0-05
Total 17/29 4/21 p < 001

NS, not significant.
Table 6 Comparison of the mortality in late prosthetic
valve endocarditis between two periods, according to the
treatment. Figures are numbers of deaths/number of
cases (o0)

1971-80 1981-85 p value

Antimicrobial agents
alone 11/21(52) 2/10 (20) NS

Antimicrobial agents
+ operation 6/8(75) 2/11(18) <005

Total 17/29(59) 4/21(19) <0 01

NS, not significant.

Table 7 Comparison of the mortality in late prosthetic
valve endocarditis between two groups treated during two
periods, according, to the type of micro-organism and the
treatment. Figures are numbers of deaths/number of cases

Antimicrobials Antimicrobials
alone and operation

Streptococcal endocarditis:
1971-80 3/11 0/2
1981-85 0/5 1/5

Non-streptococcal endocarditis:
1971-80 8/10 6/6*
1981-85 2/5 1/6*

*p = 0-015.
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number of cases with the risk factor) of atrio-
ventricular conduction abnormality, fever persisting
for over 10 days despite adequate antibiotic treat-
ment, and neurological complication was similar
during both periods. Cardiac failure caused by valve
dysfunction was indicative of poor prognosis in the
first period only. An isolated new regurgitant mur-
mur was not associated with a poor prognosis-two
patients of the eight cases died. Neither was oper-
ated upon. The prognosis of cases of non-
streptococcal endocarditis (14 deaths out of 16 cases)
was significantly worse than the prognosis of cases of
streptococcal endocarditis (three deaths out of 13
cases) between 1971 and 1980 (p < 0 001). How-
ever, from 1981 to 1985 the outcome of these two
groups was not different; there were three deaths out
of 11 cases of non-streptococcal endocarditis and
one death out of 10 cases of streptococcal endo-
carditis.
The mortality associated with the type of

organism and treatment during the two periods
could not be compared because the numbers of cases
were too small. The prognosis of surgically treated
cases of non-streptococcal endocarditis seems to be
better in the second period, however (table 7).

Discussion
This study indicates a considerable improvement in
the prognosis of late prosthetic valve endocarditis
between 1971-80 and 1981-85. The overall mor-
tality was similar to that seen in a review of pub-
lished series in 1982 in which the case-fatality rate
for 193 cases was 46%.2 Many factors may have con-
tributed to this trend; some are related to the general
improvement in medical care and surgical pro-
cedures and are thus difficult to analyse. Thus the
differences between two successive periods must be
interpreted with care. But an improvement in the
treatment of late prosthetic valve endocarditis has
been noted by others too.4 9 l0
A comparison of clinical features in our study

showed that the pattern of the disease has not
changed significantly, except for a decrease in the
frequency of neurological events in recent years.
Neurological complications are one of the most
important causes of death in prosthetic valve
endocarditis6 l and they are usually associated with
a high death rate.8 A reduction in their occurrence
may have been a major factor accounting for the
improvement in prognosis between 1981 and 1985.
This trend may be related to a change in the man-
agement of anticoagulants in recent years. The use
of anticoagulants in late prosthetic valve endo-
carditis has been controversial.8 l-'4 Wilson et al
emphasised that they should be temporarily discon-
tinued only if a neurological event occurred.'5 In
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our series anticoagulant treatment was continued in
all patients to whom they had been given before the
development of endocarditis. The position of
patients who are not on anticoagulants when endo-
carditis is diagnosed is still being debated.11 12 The
numbers of such patients have increased with the
use of heterograft valves, which do not require long
term anticoagulation.
Our study confirms that anticoagulation must be

maintained in a narrow therapeutic range to
decrease the frequency and the severity of neu-
rological complications."6 17 We believe that intra-
venous heparin sodium is the best anticoagulant for
patients with prosthetic valves. Stable anti-
coagulation cannot be achieved with warfarin, which
may be affected by other drugs and infection.18 The
increased use of heparin sodium in our patients
probably contributed to the decrease in neurological
complications and thus to the improvement in prog-
nosis during recent years. The only two neurological
events that occurred between 1981 and 1985 were
the first manifestation of endocarditis in both cases.
We believe that heparin sodium should be used rou-
tinely when anticoagulants are indicated and as soon
as the diagnosis of late prosthetic valve endocarditis
is suspected.

Bacteriological factors may also have influenced
the changing prognosis of late prosthetic valve endo-
carditis. Like others we found that streptococcal
endocarditis was associated with a better outcome
than other infections.2 15 In our study the predom-
inance of streptococci and the less common occur-
rence of staphylococci (especially Staphylococcus
aureus) may have reduced mortality in 1981-85;
however, the prognosis of streptococcal endocarditis
was not different in the two periods, whereas there
was a pronounced improvement in the outcome of
non-streptococcal endocarditis in recent years.
Advances in treatment in the past few years have

improved the prognosis of patients with prosthetic
valve endocarditis.19 The effect of better medical
management is difficult to assess. The principles of
antimicrobial treatment remained the same-that is,
a combined drug regimen of bactericidal agents with
bacteriological tests2 1 -however, more potent
antibiotics may have improved the prognosis of
patients with non-streptococcal endocarditis.20

Differences in surgical treatment between the two
periods are more obvious. An analysis of prognostic
factors from 1971 to 19806 led us to formulate more
precise indications for operation in recent years;
these were based on the same criteria as those estab-
lished by Karchmer et al.8 The significant decrease
in mortality of surgically treated cases between the
two periods is probably another important factor in
the improved prognosis in our series. Similar

findings were reported by Mayer and Schoenbaum2
when they reviewed five series.7 16 21 - 23 We found
that improved surgical management24-26 was of
particular benefit in those with non-streptococcal
endocarditis (table 7).
Our study confirmed the validity of most of the

criteria for operation established by Karchmer et al8
and reviewed by others.1527 Unlike others we did
not find that aortic and mechanical valves were asso-
ciated with a worse prognosis.' 9 27 The presence of
heterograft valves in the patients seen between 1981
and 1985, however, may have been instrumental in
reducing the death rate. Cardiac failure due to valve
dysfunction did not cause a higher death rate in
recent years; all seven cases were treated by surgery.
Embolic manifestations, infection with a fungal
agent, and relapse have also been proposed as indi-
cations for operation,8 15 27 but these cannot be eval-
uated in our study. The prognostic value of echo-
cardiographic abnormalities must be confirmed by
more extensive studies. Multiple factorial analysis of
a greater number of cases may provide more precise
indications for operation. Operation is an important
factor in the improvement of prognosis of late non-
streptococcal prosthetic valve endocarditis.

We thank Dr P Rajagopalan for discussions and
J Alix for linguistic assistance.
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