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ABSTRACT

Introduction: Infective Endocarditis (IE) is disease caused by
infection of endothelial lining of intra-cardiac structures and is
invariably fatal, if untreated.

Objectives: To study the incidence, clinical profile,
microbiological profile of Infective Endocarditis in Valvular
Heart Failure.

Methods: We conducted a hospital-based Observational
Descriptive study comprising of 150 patients of Valvular Heart
Disease from July 2015 - June 2016 who were diagnosed on
basis of thorough history, physical examination,
Echocardiography, Blood Culture testing, etc. by application of
Modified Dukes Criteria. The patients were admitted in Gauhati
Medical College and Hospital, Assam, India and fulfilled the
Inclusion and Exclusion criteria of the study. Statistical analysis
was performed by Fisher’s Exact or Chi-Square Test.

Results: In our study, 22 out of 150 patients (14.67%) were
confirmed to have Infective Endocarditis and the further results
and observation were made out of these Definitive cases.
Majority of cases (40.91%) were in their fourth decade. 72.73%
cases were male. The origin was mostly rheumatic (77.27%).
Fever and Congestive Heart Failure were the predominant
symptom and complication respectively. Vegetation's were
observed in 90.91% cases. 35 % of cases had >/= 10 mm
vegetation size, and they had more complications. Mitral valve

INTRODUCTION

Infective Endocarditis (IE) is a disease caused by microbial
infection of endothelial lining of intra-cardiac structures and is
invariably fatal, if untreated.! in recent years, the epidemiology
and microbiology of IE has changed. The incidence of IE is 1.7 -
7.2 cases per 100,000 person-years.2 The female to male ratio
has been stable over years to 1:2.3 In developed countries, IE is
now affecting older age group and patients with no previous
known valve disease, unlike developing nations where rheumatic
heart disease is still the main risk factor for development of IE. IE
is a diagnostic and therapeutic challenge to clinicians. Today the
Duke’s Criteria presented in 1994 and subsequent modifications
are considered to be the most accurate in diagnosing IE.
Classically, the predominant causative agent has been
Streptococcus viridans. However, Staphylococcus aureus has
now become the primary pathogen of Endocarditis.*
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(36.36%) was the predominantly involving valve. Blood culture
positivity was 36.36%. Staphylococcus aureus (50%) was the
most common organism isolated. All organisms were sensitive
to Vancomycin and Linezolid. Mortality was 13.64%.
Discussion: |E is more common in Rheumatic heart disease.
In Indian scenario, more emphasis should be given on
Echocardiography in diagnosing IE. The predominant organism
is Staphylococcus aureus, sensitive to Vancomycin and
Linezolid.
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There have been various studies on Infective Endocarditis in India
and abroad which have been discussed here with references. We
aim to find the incidence, clinical profile and microbiology of IE in
Valvular Heart Disease in North-East Indian tertiary care
hospital.

MATERIALS AND METHODS

The study was a hospital based descriptive observational study
conducted on 150 patients of valvular heart disease from July
2015 to June 2016 in Gauhati Medical College and Hospital,
Assam, India, a tertiary care hospital in North-East India after
obtaining Ethical Clearance and satisfying the Inclusion and
Exclusion criteria.A detailed evaluation of patients including
relevant investigations was done for the diagnosis of Infective
endocarditis with the help of Modified Dukes Criteria. Any patient
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presenting with features of IE were started on antibiotic coverage,
and thoroughly investigated. Patients with SLE, Non-Valvular
cardiac defects, chemotherapeutics usage, age below 12 years
were excluded from the study. A detailed history of present
symptoms, past history of IE/ Valvular heart disease, a thorough
clinical examination esp clinical stigmata of IE like splinter
hemorrhage, Roth spot, Osler nodes, Janeway lesions, clubbing,
splenomegaly were meticulously searched for.

Routine blood tests, urine examination, CRP, ESR, Chest Xray
(P/A), ECG, 2D Trans-Thoracic Echocardiography ACUSON
CV70 Siemens, and at least 3 sampling of Blood Culture testing
using BACTEC for aerobic, facultative anaerobic and fungal
organisms via Sabouraud’'s Dextrose Agar media (first sampling
done before first dose of IV antibiotic, second at least 12 hours
apart and third done 12 hours of second sampling from different
venipuncture sites) were performed in all cases.

All patients underwent a comprehensive Trans-thoracic 2D
Echocardiography (TTE) analysis using two-dimensional, Doppler,
M- mode imaging using ACUSON CV70 Siemens analyser with
standardized view on same machine. The detailed
Echocardiographic examination was done to evaluate the
condition of the valvular apparatus, cardiac anatomy, presence
of vegetations, abscess formation, perforation etc. Statistical

analysis of significance was performed wherever applicable using
SPSS version 16.0, GraphPad Software, San Diego California
USA (www.graphpad.com). The p- value was calculated by using
Fisher's Exact Test, or Chi- Square Test. All the statistical graphs
were prepared using Microsoft Excel 2007 and Microsoft Word
2007.

RESULTS AND OBSERVATIONS

A total of 150 patients of Valvular heart disease were studied, of
which 22 cases (14.67%) were confirmed to have Infective
Endocarditis with the help of Modified Dukes’ Criteria and the
further observations were discussed of these definite cases of IE.
Most of the cases in this study were in the fourth decade of life
(40.91%) with a median age of 39 years.

About 2/31 of patients were male (72.73%) and 77.27% of the
total IE cases were rheumatic in origin. Fever was the
predominant symptom observed in 100% cases of |E, followed by
changing quality of murmur (77.27%) of cases. The most common
complication was Congestive Heart Failure (59.09%). Vegetations
were observed in 90.91% of cases diagnosed as Infective
Endocarditis by Modified Dukes’ Criteria. There was 35% of cases
having >/= 10mm size of vegetation; such vegetations had more
complications.

Table 1: Age Distribution

Age group No. of patients Percentage
12 -20 years 1 4.54%
21 - 30 years 4 18.18%
31 - 40 years 9 40.91%
41 - 50 years 7 31.83%
51 - 60 years 1 4.54%
61-70 years 0 0%
>70 years 0 0%
Table 2: Sex Distribution (Male: Female ratio = 2.7:1)
Sex No. of patients Percentage
Male 16 72.73%
Female 6 21.27%
Table 3: Types of Underlying Heart Disease:
Male Female Total
ORIGIN No. % No. % No. %
Rheumatic Heart Disease 12 54.55% 5 22.72% 17 77.27%
Ischaemic Heart Disease 3 13.63 % 1 4.55 % 4 18.18%
Prosthetic Valve Disease 0 0% 0 0% 0 0%
Intravenous Drug Abusers 1 4.55 % 0 0% 1 4.55%
Table 4: Clinical Presentation of Infective Endocarditis

No of patients Percentage p- value
Fever 22 100.00% <0.0001
Dyspnoea 1 50.00%
Jaundice 5 22.72% 0.0250
Pallor 16 72.72% <0.0001
Changing Murmur 17 77.27% <0.0001
Clubbing 14 63.63% <0.0001
Splenomegaly 12 54.54% <0.0001
Roth’s Spot 2 9.09%
Janeway Lesion 6 27.27% <0.0001
Osler Node 1 4.54%
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Table 5: Complications in Infective Endocarditis

No. of patients Percentage p-value
Congestive Heart Failure (CCF) 13 59.09% 0.0056
Neurological (NEURO) 6 27.27% 0.0007
Peripheral Embolism (P E) 9 40.91% 0.0020
Acute Kidney Injury (AKI) 9 40.91% 0.0199
Table 6: Presence of Vegetations
No. of | E Cases Percentage p-value
Present 20 90.91%
Absent 2 9.09% <0.0001
Total 22 100%
Table 7: Size of Vegetations >/= 10 Mm
No. of patients Percentage
More Than/Equal To 10 Mm 7 35.00%
Less Than 10 Mm 13 65.00%
Total 20 100%
Table 8: Valvular Involvement
Valve(S) No. Of Patients Percentage
Mitral 8 36.36%
Aortic 6 27.27%
Tricuspid 4 18.18%
Pulmonary 0 0%
Multivalvular 2 9.09%
(Aotic + Mitral)
Table 9: Right Sided Vs Left Sided Events
Vegetations No.Of Cases Percentage
Right Sided 4 20%
Left Sided 16 80%
Table 10: Laboratorical Investigations
Tests No. of patients Percentage p-value
Anaemia 15 68.18% 0.0001
Leucocytosis 21 95.45% <0.0001
Increased Creatinine 9 40.91% 0.0020
Increased Bilirubin 6 27.27%
Increased CRP 22 100.00% <0.0001
Increased ESR 22 100.00% <0.0001
Table 11: Relation of Complications With Vegetations Sized >/= 10mm
Size Of AKI Neurological CCF Peripheral
Vegetation Complication Embolism
+ - - -
>/= 10 Mm 1 5 2 7 0 6 1
<10 Mm 10 1 12 6 7 1 12
P Value 0.0166 0.0072 0.0445 0.0012
Table 12: Blood Culture Testing
No. Of Cases Percentage P-Value
Positive 8 36.36%
Negative 14 63.64% <0.0001
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Table 13: Organism Isolation

ORGANISM No. of patients Percentage
Staphylococcus aureus 4 50.00%
CONS 2 25.00%
Streptococcus 2 25.00%
Total 8 100%
Table 14: Prognosis

No. of patients Percentage p-value
Survived 19 86.36%
Expired 3 13.64% 0.0101
Total 22 100%

Mitral valve involvement was seen predominantly (36.36%),
followed by Aortic valve 27.27 %.Left sided events were more
common (80%).

Among the laboratory finding, increased ESR and CRP were seen
in all cases, followed by Leucocytosis (95.45%), anemia
(68.18%),increased serum creatinine (40.91%), hyperbilirubinemia
(27.27%).

Blood culture positivity was seen in 36.36% of cases. The most
common organism isolated was Staphylococcus aureus (50%),
followed by 25% each of CONS and Streptococcus. All the
organisms were sensitve to Vancomycin and Linezolid
preparations. Mortality was seen in 13.64% of cases.

DISCUSSION

150 patients with different types of Valvular Heart Disease,
admitted in Gauhati Medical College have been studied
thoroughly for the presence of Infective Endocarditis in relation to
the clinical features, detection of vegetations in 2D
Echocardiography and specifically for Blood Culture and
Sensitivity. The diagnosis of Infective Endocarditis has been
established through Modified Duke’s Criteria. A total of 22 patients
out of 150 patients have been diagnosed to have Infective
Endocarditis in this study.

Age Distribution

Most of the cases in this study were in their fourth decade of life.
With a maximum number, 9 patients (40.91%) were observed in
the age group of 31-40 years with the median age of 39 years
(Table 1). Most of the Indian studies noted a similar age
distribution. Study conducted by Ghosh et al 2014% has found in
their study that the median age of their subjects was 31 years.
However, most of the European studies have noted a higher age
group distribution, 52 years in Netzer et al 20045, 44 +/- 20 years
in Castillo et al’, 59.5 +/- 17.2 in French Survey8, 56 +/- 17 in
European Heart Survey.?

Sex Distribution

In the present study out of 22 patients 16 patients (72.73%) were
male and 6 patients (27.27%) were female, the Male - Female
Ratio is 2.7: 1 (Table 2). This sex distribution of this study is found
to be similar to the findings in most of the Indian studies. Among
the different Indian studies, Garg et al'0 study showed similar
result of greater preponderance among men (72.73%) with Male :
Female ratio of 2.7:1; Khan et al "'study had Male : Female ratio
of 2.7 :1; Ghosh et al® had ratio of 3.4:1: Gupta et al '3had ratio of
3.3:1; Choudhury et al'” showed ratio of 2.5:1. The European
studies too showed similar results with male preponderance as in
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study by Netzer et alf 3:1; French Survey® 2.4:1; EIRA-2
Investigators'2had ratio of 2.3:1.

Types of Underlying Heart Disease

In this study, all the patients having underyingvalvular heart
disease have been studied. Among them, majority (77.27%) were
having rheumatic heart disease (Table 3), followed by Ischaemic
heart disease (18.18%) and intravenous drug abuse related
valvulitis (4.55%). This type of result is in accord with study by
Ghosh et al 20145 and Garg et al'®. However, Western studies
have observed an increase in Prosthetic valve Endocarditis and
Intravenous drug abuse related Endocarditis as evident in Netzer
et alf study, Castillo et al study’, French survey?, EIRA-2
Investigators'2 study.

Clinical Spectrum

In this present study, fever is the most prevalent complaint
(100.00%) as evidenced (in Table 4). In other studies, both Indian
and Western, fever is also the most predominant feature; Ghosh
et al 20145 showed 91 %, Fournier et al'® showed 93 %. Clinically,
there is change in murmur character present in 77.27 % which is
in accordance with study of Fournier et al® (79.3%). Pallor has
been seen in 72.72% in this study; similar result is found in Ghosh
et al®. Dyspnoea is found in 50 % cases similar to Ghosh et al®
study. Clubbing is observed in 63.63 % cases, 59 % in Ghosh et
al’ study. Splenomegaly is evident in 54.54 % cases here, 55% in
Ghosh et al study5. Roth’s spot is seen in 9.09% cases here, 4.5%
in Ghosh et al5 study-Janeway lesion is seen in 27.27 % cases,
23% in Ghosh et al’ study and Osler Nodes are found similarly in
both these studies — 4.5%.

Complications

The most common complication is Congestive Heart Failure which
has been seen in 13 out of 22 patients (59.09%) in this study
(Table 5); this is near to the observation in Ghosh et al5 (50 %),
Gupta et al'5 (47%)and Heiro et al'* study (55%), (50 %) in Hoen
et al and Alla et al.®8 The next most common complications
observed are Acute kidney Injury (40.91%) and Peripheral
Embolism (40.91%); Acute kidney injury is seen in 36 % in Ghosh
et al’, 33% in Gupta et al'5, 39% in Netzer et alé. Peripheral
embolism is seen in 31 % in Heiro et al.* Neurological
complications have been observed in 6 out of 22 patients
(27.27%) which is similar to Heiro et al'* (31%) and 27 % in
Ghosh et al %

Presence of Vegetations

Vegetations were detected in 20 out of 22 cases i.e., in 90.91 %
cases of Infective Endocarditis in this study (Table 6). This is
almost similar to observations in Gupta et al's study 88% Garg et
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al'0 89.9 %, French survey® 91 %, Castillo et al” 86 %, Ghosh et
als 100 %.

Large Vegetations

In the present study, large vegetations (>= 10 mm) have been
seen in 35 % of cases, 7 out of 22 cases (Table 7). In other
studies, similar data have been seen, 27 % in Ghosh et al5, 29 %
in Gupta et al®® It is also observed that the presence of large
vegetations is associated with an increased number of all
complications like CCF, neurological, AKI, Peripheral embolism as
evident from the statistically significant p value (Table 11).This is
also observed in Ghosh et al.5

Valvular Involvement

In this study, the predominant valve involvement seen is Mitral
valve in 36.36% cases (8 in 22 cases) (Table 8); followed by
Aortic valve 27.27% (6 in 22 cases) Tricuspid valve 18.18 % (4 in
22 cases) and Multivalvular in 9.09 % (2 in 22 cases). Similar
observation is seen in Khan et al'! Mitral 43 %, Aortic 23%.; Garg
et al'® — Mitral 36%, Aortic 35%; Gupta et al's Mitral 70%, Aortic
52% However, Western studies have a higher involvement of
Aortic Valves as evident in Netzer et alé — Mitral 35%, Aortic 53%;
French survey® — Mitral 43%, Aortic 49%; EIRA -2 Investigators'2
study — Mitral 37%, Aortic 42%.

Left Sided Vs Right Sided Events

Most of the vegetations were left sided in origin, 16 out of 20
cases,i.e., 80 % This is similar in Ghosh et al® study (Table 9).
Laboratory Test Evaluation

Anaemia is observed in 68.18 % cases ,i.e, 15 in 22 cases;
anaemia is observed in 50% in Fournier et al'®Leucocytosis is
observed in 95.45 % cases, increased creatinine in 40.91% cases
(31% in Fournier et al'3), hyperbilirubinaemia is observed in
27.27% cases. Increased CRP and ESR have been observed in
100 % cases (Table 10).

Blood Culture Positivity

Out of 22 patients of Infective Endocarditis, using the Modified
Duke’s Criteria, Blood Culture test showed positive result in 8
cases, i.e, 36.36 % (Table 12). This is in accordance with
observation in Math et al'® 41%, Choudhury et al'” 46% Tariqg et
al'® 46% and Fournier et al'® 31%. However, in other Western
countries, this incidence is much higher; 91% Netzer et als,
Castillo et al” 88%, 91% in French survey8, 86% in European
Heart Survey?®, 89 % in EIRA-2'2,

Organism Isolation with Culture Sensitivity

In this study, Staphylococcus aureus has been isolated in 4 cases,
i.e, 50 % of Blood Culture positive cases (Table 13); Sensitive to
Vancomycin, Linezolid, Tigecycline, Gentamycin and Resistant to
Benzyl Penicillin, Cotrimoxazole, Ofloxacin, Cefoxitin. Coagulase
Negative Staphylococcus has been isolated in 2 cases, i.e, and 25
% of Blood Culture positive cases, sensitive to Penicillin,
Ceftriaxone, Vancomycin, Linezolid, Azithromycin and Resistant to
Amikacin. Streptococcus has been isolated in 2 cases, i.e, and 25
% of Blood Culture positive cases, Sensitive to Ofloxacin,
Vancomycin, Linezolid, Ceftriaxone, Cotrimoxazole and Resistant
to Amoxycillin, Ampicillin, and Azithromycin.

Some of the Continental and Western studies need to be
discussed here. Staphlococcusis predominantly found in studies
like Choudhury et al'” 36% cases, Castillo et al” 34%, Heiro et al'*
40%, Ferrari et al'® 48%, Khan et al'' 52 %. Streptococcus has
been predominant in other studies like Netzer et alé 42%, French
Survey® 48%, EIRA-2 Investigators study.2
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Mortality

In this study, 3 cases expired out of the 22 cases of Infective
Endocarditis, i.e, 13.64% of cases (Table 14). In other studies,
there is are several values like maximum of 25% in Choudhury et
al'”, to a minimum of 4.5% in Ghosh et al’; in between are Gupta
et al's 6.5%, EHS® 12.6%,Netzer et al® 15%, French Survey® 16%,
Castillo et al” 21%, Garg et al'® 21%, Tariq et al'® 23%, 24% in
EIRA-2 Investigators.'2

CONCLUSION

Infective Endocarditis is an important serious complication of
Valvular Heart Disease, but is oftenly missed in clinical evaluation.
With proper understanding of varied clinical profile and application
of investigations, one can diagnose this grave condition early and
prevent or delay the morbidity/mortality consequences effectively.
Age is a fluctuating variable in terms of geographical terrain. In
developing nation, the presence of Infective Endocarditis is more
in Valvular Heart Disease of rheumatic origin. There is a need for
a strong suspicion for Infective Endocarditis clinically in every
case of fever in Valvular Heart Disease. The presence of other
clinical variables like Changing murmur, pallor, splenomegaly,
clubbing, Janeway lesions etc increases the chances of
suspecting Infective Endocarditis. In patients with Infective
Endocarditis, more emphasis should be given to 2D
Echocardiography for detection of vegetations. In Indian
conditions, Blood culture positivity is much less as compared to
Western situations, this is probably due to several reasons like
partially treated Over-the-Counter cases, fastidious organisms,
financial constraints for repeated blood culture testing, quality of
blood culture procurement and testing, etc. The presence of
vegetation of size >/= 10 mm has been found to have more
complications. However, the predominant organism has been
found to be Staphylococcus aureus, which is sensitive to
Vancomycin and Linezolid preparation.
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