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Abstract

Objective: To determine the frequency of culture positive and culture negative endocarditis and type of
organisms causing bacterial endocarditis in patients admitted at National Institute of Cardiovascular Diseases
(NICVD), Karachi.

Methods: This was a cross sectional, descriptive study conducted from 29th March 2006 to13th October 2006
at National Institute of Cardiovascular Diseases, Karachi. All patients having clinical suspicion of infective
endocarditis were admitted and worked up. Seventy five patients having definite infective endocarditis as per
Duke Criteria were included.

Results: There were 55 (70%) males and 20 (30%) females. Mean age of the patients was 23 + 8.9 years. Ninety
percent of the patients were below 40 years of age. Six patients had prosthetic valve and six were intravenous
drug abusers. The commonest signs and symptoms observed were fever, shortness of breath, weight loss,
murmur, pallor and splenomegaly. Mitral valve was affected in majority of patients. Blood cultures were positive
in 40 (563.3%) cases while 35 (46.7%) cases were culture negative. Nine (22.5%) patients out of 40 culture
positive cases and 29(82.8%) patients out of 35 culture negative cases were using antibiotics before admission.
All six intravenous drug abusers showed culture positive endocarditis. Among culture positive cases,
staphylococcus group was found in 21 (52.5%) cases while streptococcus group in 11 (27.5%) cases. Coagulase
negative staphylococci were found to be the most common organism, that is 14/40 (35%) patients.
Conclusion: Changes in spectrum of organisms causing bacterial endocarditis reported by western researchers
do exist in our community. To know the reason behind these changing trends needs further advanced studies
and evaluation (JPMA 60:24; 2010).

Introduction

Infective endocarditis is a microbial infection of the
endothelial surface of the heart. Despite advances in
medical, surgical and critical care interventions, it remains a
disease that is associated with considerable morbidity and
mortality.!

Positive blood culture is a major diagnostic criterion
for infective endocarditis. Failure to culture the organism in
infective endocarditis may result from inadequate anti
microbial technique, infection with highly fastidious bacteria
or non bacterial organism or most importantly, from the
administration of antimicrobial agent before blood cultures are
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obtained. Common species causing infective endocarditis
include streptococci, staphylococci, enterococci and fastidious
gram negative coccobacilli. Other rare causes are
mycobacteria, rickettsia, chlamydia and fungi.2 In recent
series staphylococci particularly staphylococcus aureus have
surpassed streptococcus viridans as the most common cause
of infective endocarditis.3-5

Identification of the pathogen in culture-negative
disease depends on special procedures, which comprise
inactivating antibiotics in the culture media, prolonging
incubation, serology, agglutination, indirect fluorescence,
ELISA, complement fixation, and PCR amplification of the
16S ribosomal RNA gene.6
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While the world literature is abundant in research
papers highlighting various aspects of infective endocarditis
only a few studies have been published locally.”® Recent
studies have shown that the spectrum of organisms causing
bacterial endocarditis is changing in the western society.3#
There was a need to collect the data from our community and
compare it with the western counterpart to see whether the
same organism prevailed in both communities and in the same
frequency or not. This will give us a broader vision in starting
the empirical therapy while cultures are awaited.

Materials and Methods

This was a cross sectional, descriptive type study. A
total of 75 patients were enrolled. All patients of age more
than 12 years and were provisionally diagnosed as
endocarditis on clinical basis fulfilling Duke Criteria,2 were
included. Patients who proved to have malaria, urinary tract
infection or any source of infection other than bacterial
endocarditis were excluded from the study. Patients in whom
blood cultures for bacteria turned negative and later on
showed fungal growth were also excluded. Patients with
clinical suspicion of infective endocarditis who could not be
categorized as definite infective endocarditis were also
excluded from the study.

After written informed consent detailed history was
taken and a thorough physical examination was carried out.
All patients admitted for unexplained fever associated with
heart murmur, splenomegaly or haematuria, as well as
patients with special risk factors like underlying heart
disease, intravenous drug abuse, valve prosthesis, and
unexplained stroke with fever were worked up for infective
endocarditis. Transthoracic and/or transesophageal
echocardiography was arranged. Full blood count with
ESR, urine examination, ECG, chest x-ray, blood urea,
serum creatinine and C reactive protein were done in all
patients. CT scan brain and abdominal sonography were
carried out where necessary.

Three sets (aerobe and anaerobe medium) of blood
culture were taken from three different sites of the body (right
cubital fossa, left cubital fossa and left wrist) at intervals over
24 hours. All three sets of culture were sent to the same lab to
minimize any error. Microbiologist was informed about the
provisional diagnosis.2 Blood cultures were processed by
using Automated Bactec 9240.

Out of 124 patients screened, 75 were included in the
study, who fulfilled the Duke criteria of clinical diagnosis of
infective endocarditis. i.e. Two major criteria or one major and
three minor criteria or Five minor criteria. All enrolled patients
were examined by two independent physicians to confirm the
validity of clinical findings.

Data was analyzed on SPSS Version 10.0.
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Results

A total of seventy five patients fulfilled the inclusion
criteria. Fifty five (73.3%) were male and 20 (26.7%) were
female, with male to female ratio of 2.7:1. The mean age of the
patients in the study was 23 + 8.9 years. More than 90% of the
patients were less than 40 years of age. Six (8%) patients had
prosthetic valve and six (8%) were intravenous drug abusers.

Majority of the patients (76 %) presented with acute
bacterial endocarditis, while 18 (24%) had subacute
presentation (SBE). The most common symptoms were fever
(93.7%), weight loss (58.7%), anorexia (56%) and shortness
of breath (33%). Most common signs observed were cardiac
murmurs (98.7%), fever (93.7%), splenomegaly (64%) and
pallor (57.3%). High ESR (mean=72.9mm/hr) and
leucocytosis (mean=12.6 109/L) topped the list of abnormal
laboratory investigations.

Mitral valve (43%) was predominantly involved in the
process of colonization by the bacteria, followed by aortic
(23%)), tricuspid (5%) and pulmonary valves (4%). Pulmonary
vegetations were diagnosed in a single patient. Congenital
heart disease was found in 19 (25%) cases.

Blood cultures were positive in 40 (53.3%) cases,
while 35 (46.7%) cases were culture negative (Table-1). Thirty

Table-1: Frequency of culture positive and culture negative
endocarditis (n=75).

Blood culture Frequency Percent 95% CI

Positive 40 533 42.0-64.39
Negative 35 46.7 35.6-57.9
Total 75 100

one out of 55 male patients and 9 out of 20 female patients had
culture positive endocarditis, (P = 0.38).

Nine (22.5%) patients out of 40 culture positive cases
and 29 (82.8%) patients out of 35 culture negative cases were
using antibiotics before admission (P < 0.001). All six
intravenous drug abusers showed culture positive endocarditis
(P <0.05).

In this study, among culture positive cases,
staphylococcus group was found in 21 cases (52.5%) while
streptococcus group in 11 cases (27.5%). (Staphylococci vs
streptococci, P = 0.02).

Coagulase negative staphylococci were found to be the
most common organism i.e. 14/40 (35%) cases, followed by
Viridians streptococci 8/40 (20%) and Staphylococcus aureus
in 7/40 (17.5%) patients. No significant difference was noted
between percentages of Viridians streptococci and
Staphylococcus aureus (P < 0.77). Other organisms found in
this study were streptococcus group D, bacillary species,
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Table-2: Organism frequency among culture positive cases.

Blood Culture Frequency Percentage 95% CI

Staphylococcus group 21 52.5 37.1- 67.5
Coagulase negative

Staphylococci 14 27.5 154 -42.7
Staphylococcus aureus 7 17.5 8.0-31.5
Streptococcus group 11 27.5 15.4-42.7
Streptococcus viridans 8 20.0 9.7-34.4

Streptococcus group D 2 5.0 0.8-15.5

Streptococcus

Pneumonae 1 2.5 0.1-11.7

Bacillary species 2 5.0 0.8-15.5

Polymicrobial 2 5.0 0.8-15.5

Enterococcus 2 5.0 0.8-15.5

Pseudomonas species 1 2.5 0.1 -11.7

Corynebacterium 1 2.5 0.1-11.7

Staphylococcus group vs Streptococcus group; Chi-square=5.21, P value= 0.02
Staphylococcus aureus vs Streptococcus viridians; Chi-square=0.08, P value =0.77
Coagulase negative staphylococci vs Streptococcus viridians Chi-square=0.13, P
value=0.13.

enterococci, Peudomonas,  Corynebacterium, and
streptococcus pneumoniae. Two patients (5%) showed
Polymicrobial growth (Table-2).

Discussion

Infective endocarditis is an evolving disease of our
community. Interesting trends have been observed in this
study. Male predominance is one aspect and has been reported
elsewhere by researchers like Chen CH® and Mckay.!0
Majority of the studies are western. In our society the reason
behind male predominance seems to be related to
socioeconomic bias as reported by Rehman S7 in his study.

Most of the patients belonged to the younger age
group, with almost 90% falling below 40 years. Majority of
the researchers from developing countries report a similar age
group affected, including Rehman S,7 Tariq M,$ from Pakistan
and Agarwal!! from India. However, in developed countries
relatively older population is affected as reported by Bashore
TM,!2 and Kremary V.13 The reason to support this finding is
based on the fact that chronic rheumatic heart disease is not
only the most common underlying condition in developing
countries but is also prevalent in younger age group
predisposing them to infective endocarditis. On the other
hand, increased longevity in developed countries due to better
health care system has not only given rise to predisposing
factors like degenerative valvular disease, placement of
prosthetic valves, and increased exposure to nosocomial
bacteraemia, but also the median age of the patients has
increased from 30-40 years during pre-antibiotic era to 47-69
years more recently.2?

The pattern of symptoms, signs and laboratory features
in our studied population was comparable to other reported
studies.”-!4 As previously stated by Tariq M,8 Jalal S,!5 and

26

also in this study, mitral valve was predominantly involved in
the process of colonization. The reason behind is the same,
because mitral valve is most commonly involved in rheumatic
heart disease. One fourth of the total patients had congenital
heart disease. This group could be larger but most of these
cases were excluded because of age less than 12 years.

In this study 46.7% of patients were found to be
culture negative. This finding is consistent with other studies
from developing countries.”811 However, Krcmary!3 and
Omezzine-Letaiefl6 from developed countries have also
reported similar percentages of culture negative cases. While
comparing with other studies, like Chen CH® reports 5.2% and
Zamorano J14 18.7%, this percentage is quite high. This low
culture positivity/high culture negativity is understandable as
most patients in our country like other underdeveloped
countries receive unjustified antibiotics prior to admission in
hospital, while consulting area doctors or quacks. Similarly in
this study, significant association was found between previous
intake of antibiotics and culture negative endocarditis.

Moreover, in this study, there were 6 intravenous drug
abusers. All patients showed culture positive results which
might be due to highly virulent organisms, higher degree of
septicaemia and low immunity in this group, as also shown by
Abdali H.17

Interestingly, Staphylococcus group has significantly
superceded the streptococcus group and other organisms
among culture positive cases. This finding contradicts the
previous belief which was also supported by studies by
Agarwal R,!1 and Wazir MDK,!8 conducted few decades ago
in which streptococcus group was the leading cause of IE. But
other studies conducted in the past few years by Prendergast,*
Cheng A5 and Chu J,!9 confirm that staphylococcus group is
the leading cause of IE. The reason for this change may be,
changing patient characteristics, social trends, interventions,
urbanization and so on. To identify the exact reason needs
more advanced studies and evaluations.

The high yield of coagulase negative staphylococci is
surprising. Usually isolation of these organisms creates
suspicion of skin contamination. But isolation of this group in
the presence of fever, valvular/congenital heart disease,
splenomegaly, vegetations, abscesses and especially prosthetic
valves cannot be ignored. In this study, high yield might be
due to the fact that both prosthetic valve and native valve
endocarditis cases were included. Lalani T20 has described
coagulase negative staphylococci as the leading cause of PVE.
Moreover, many studies including Chu VH2! and Yousuf
SW22 have shown increasing frequency of this group in NVE.

Besides CoNS, the high incidence of Staphylococcus
aureus and Streptococcus viridans is not surprising as same is
already reported by Cheng A, KrcmaryV,13 Chu J,!° and
many other researchers. However, absence of a significant
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difference between percentages of these organisms indicates a
rising trend of Staphylococcus aureus. These results suggest
that the changes in the spectrum of organisms causing
bacterial endocarditis reported by western researchers do exist
in our community.

Besides many other factors, the isolation of
corynebacterium and Streptococcus pneumoniae is surprising.
Usually these organisms are known to cause respiratory tract
infections but many recent studies including those by Kakis
A2 and Lefort A24 have greatly emphasized their role in
causing bacterial endocarditis.

Conclusion

Infective endocarditis is still a disease of younger age
group in our community.Changes in spectrum of organisms
causing bacterial endocarditis reported by western researchers
also exist in our community. To know the reason behind these
changing trends further advanced studies and evaluation is
necessary.

References

1. Baddour LM, Wilson WR, Bayer AS, Fowler VG, Bolger AF, Levison ME, et
al. AHA Scientific Statement Infective Endocarditis: Diagnosis, Antimicrobial
Therapy, and Management of Complications. Circulation 2005; 111: 3167-84.

2. Karchmer AW. Infective endocarditis. In: Libby P, Bonow RO, Zipes DP, Mann
DL, Braunwald E eds. Braunwald's Heart Disease. A Text book of
Cardiovascular Medicine. 8th ed. Philadelphia PA. Elsevier Saunders 2008; pp
1713-37.

3. Tleyjeh IM, Steckelberg JM. Changing Epidemiology of Infective Endocarditis.
Curr Infect Dis Rep 2006; 8: 265-70.

4. Prendergast BD. The changing face of infective endocarditis. Heart 2006; 92:
879-85.

S. Cheng A, Athan E, Appelbe A, McDonald M. The changing profile of bacterial
endocarditis as seen at an Australian provincial centre. Heart Lung Circ 2002; 11:
26-31.

6. Moreillon P, Que YA. Infective endocarditis. Lancet 2004; 363: 139-49.
Rehman S, Ghulam Shabbier , Shahid M. Clinical presentation of infective
endocarditis. J Postgrad Med Inst 2002; 16: 55-63.

8. Tariq M, Alam M, Munir G, Khan MA, Smego RA. Infective endocarditis A five
Year experience at a tertiary care hospital in Pakistan. Int J Infect Dis 2004; 8:
163-70.

21.

22.

23.

24.

Chen CH, Lo MC, Hwang KL, Liu CE, Young TG. Infective endocarditis with
neurological complication: 10 year experience. J Mcrobiol Immunol Infect 2001;
34:119-24.

McKay G, Bunton R, Galvin I, Shaw D, Singh H. Infective endocarditis - a
twelve year surgical outcome series. N Z Med J 2002; 115: 275.

Agarwal R, Bahl VK, Malaviya AN. Changing spectrum of clinical and
laboratory profile of infective endocarditis.J Assoc Physicians India 1992; 40:
721-3.

Bashore TM, Cabell C, Fowler V Jr. Update on infective endocarditis. Curr Probl
Cardiol 2006; 31: 274-352.

Kremery V, Gogova M, Ondrusova A, Buckova E, Doczeova A, Mrazova M,et
al. Slovak Endocarditis Study Group Etiology and risk factors of 339 cases of
infective endocarditis: report from a 10-year national prospective survey in the
Slovak Republic. J Chemother 2003; 15: 579-83.

Zamorano J, Sanz J, Almeria C, Rodrigo JL, Samedi M, Hererra D, et al.
Difference between endocarditis with true negative blood cultures and those with
previous antibiotic treatment. J Heart valve Dis 2003; 12: 256-60.

Jalal S, Khan KA, Alai MS, Jan V, Igbal K, Tramboo NA, et al.Clinical
spectrum of Infective endocarditis: 15 years experience. Indian Heart J 1998;
50:516-9.
Omezzine-Letaief A, Alaoui FZ, Bahri F, Mahdhaoui A, Boughzela E, Jemni L.
Infectious endocarditis with negative blood cultures. Arch Mal Coeur Vaiss 2004;
97: 120-4.

Abdali H, Faiiaz L. Prevalence of complications among injection drug abusers in
Isfahan. Pak J Med Sci 2005; 21: 308-12.

Wazir MDK, Alam MM, Khan NA. Common pathogens associated with
endocarditis in Hazara division. J Ayub Med Coll 1996; 8: 16-9.

Chu J, Wilkins G, Williams M. Review of 65 cases of infective endocarditis in
Dunedin Public Hospital. N Z Med J 2004; 117: 1021.

Lalani T, Kanafani ZA, Chu VH, Moore L, Corey GR, Pappas P, et al. The
International Collaboration on Endocarditis Merged Database Study Group.
Prosthetic valve endocarditis due to coagulase-negative staphylococci: findings
from the International Collaboration on Endocarditis Merged Database. Eur J
Clin Microbiol Infect Dis 2006; 25: 365-8.

International Collaboration on Endocarditis Merged Database Study Group.
Native valve endocarditis due to coagulase-negative staphylococci: report of 99
episodes from the International Collaboration of Endocarditis Merged Database.
Clin Infect Dis 2004; 39: 1527-30.

Yusuf SW, Ali SS, Swafford J, Durand JB, Bodey GP, Chemaly RF, et al.
Culture-positive and culture-negative endocarditis in patients with cancer: a
retrospective observational study, 1994-2004.Medicine (Baltimore) 2006;
85: 86-94.

Kakis A, Hartung B, Lambert L, McCabe R, Marston CK, Popovic T. Cluster of
invasive infections, including endocarditis, caused by nontoxigenic
Corynebacterium diphtheriae. South Med J 2006; 99: 1144-5.

Lefort A, Mainardi JL, Selton-Suty C, Casassus P, Guillevin L, Lortholary O.
Streptococcus pneumoniae endocarditis in adults: a multicenter study in
France in the era of penicillin resistance (1991-1998). Medicine 2000; 79:
327-37.

Vol. 60, No. 1, January 2010

27



