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As Osier stated , " I t  is  of use from time to time to  
take stock, so to speak, of our knowledge of a p a rticu la r  

d isease , to see ex a c tly  where we stand in regard to  i t ,  

to  inquire into what conclusions the accumulated fa c ts  

seem to p oin t, and to ascertain  in what d irection  we may 

look for fr u it fu l in vestigation s in the fu tu r e ,"  
P ed iatrics 2 6 1 993 , 1960.
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SUMMARY

This is  a retrosp ective study, presenting the c lin ic a l  

and aetio logic  featu res of in fe ctiv e  endocarditis, in 45 

children aged C-15 y ea rs , seen over a six  year period  

(January 1975 to December 1980), a t the Kenyatta National 

Hospital*

The illn e ss  had been present fo r  two weeks or le s s  

in 56j£ of the children . The m ajority presented with  

symptoms due to cardiac d isease , and le ss  conmonly due.to  

extracardiac problems. The most frequent c lin ic a l features

were cardiac fa ilu re  (S8/»), pyrexia (7 7 ^ ), splenomegaly* B
(52J*), renal m anifestations (4C £), and finger clubbing  

(33^) j the other fea tu res occurred in less than 15^ of 

cases. Anaemia (3 S ^ ), leucocytosis (42^ ), and elevated  

liSR (52f») were also  common#

Rheumatic heart disease was the underlying heart 

problem in 82J<, congenital heart disease in 14/j, combined 

rheumatic and congenital heart disease in 2^, and no 

p re -e x is tin g  heart disease in 2J»*

The blood cultures were p o s itiv e  in 3 l£  o f cases.

The isolated  organisms were species of either staphylococci, 

enterobacteriaceae, or a mixed culture*
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It is  concluded that in fe c tiv e  endocarditis is  

cocoon with a high m ortality rate  (42fj). Organic 

heart disease is  almost always present. The "c la s s i c "  

picture of the d isease is  rare. The p ositive  blood  

culture rates are low. I t  is  recococnded that more 

laboratory d iagn ostic  aid be u t i l i s e d  to support the 

diagnosis.



INTRODUCTION AND OBJECTIVES

Infective end ocard itis(IE ) or in fection  of the valves 

and endocardium ras the tern p referred  by Thayer to  emphasise 

the range of causative agents ( 1 ,2 ,3 ) .  The two previous  

e n t it ie s  of acute and subacute b a c te ria l endocarditis do 

n o t r e fle ct the nature o f the causative organisms nor the 
course of the disease ( 4 ,5 ) .

Aetiology f a l l s  under three categories* the 

predisposing fa c to r s , p rec ip ita tin g  events, and causative  

organisms ( 3 ,5 ) .  The predisposing fa c to rs  are underlying  
h ea rt disease and compromised host resistan ce . The 

p re c ip ita tin g  events serve as a p o rta l of entry or as a 

source of the organisms. P ortals o f entry include any 

su rg ica l manoeuvres such as c a th eterisa tio n s , intravenous 

l i n e s ,  dental e x tra ctio n s, cardiac and abdominal operations. 

Any focus of in fectioncan serve as a source o f the organisms 

( 1 ,6 ) .  Bacterial organisms form the m ajority of the Agents 

■where streptococcal and staphyloccal species account for  

over 90/; of culture p o s itiv e  cases ( 7 ) .  Negative blood  

cu ltu res do not exclude b a cteria l causes (8 ) . Non-bacterial 
organisms that have been encountered include fu n gi, 

r ic k e tt is ia e , clilaniydiae, and viru ses (7 ,3 ) .

The c lin ica l p ictu re  of IE is  varied . The "c l a s s i c "  
fe a tu re s  are (7 ,1 0 )*

l )  P ersistent fe v e r .

ID Changing murmurs,

i i i )  Splenomegaly.

iv )  M ultiple p o s itiv e  blood cu ltu res,

v) Peripheral em bolisation such a3 O sier’ s nodes and 

Janeway's le s io n s .

v i )  Vascular le sio n s  such as p etech iae, sp lin ter

haemorrhages, R oth 's  sp ots, and microscopic haematuria.
v i i )  Finger clubbing.
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The la s t  three l is t e d  fea tu res , excluding Roth's spots 

and microscopic hnematuria can be grouped together as 

cutaneous m anifestations. The pathogenesis o f the 

c lin ic a l  features i s  varied , and may be due to  the lo c a l  

or to the d istant e f fe c t s  of the pathologic process.

The loca l e ffe c ts  are vegetations, p erfo ra tio n s, te a r s ,  
or myocarditis with consequent cardiac fa ilu r e . The 

d istan t e ffe c ts  are due to em boli, m etastatic in fe c tio n s , 

and immune complexes causing v a s c u lit is  or signs of  
h yp ersen sitiv ity  ( 2 ,9 ) .

The a n tib io tic  era caused a dramatic change of the 
" c l a s s i c "  picture such that presence of splenomegaly, 

fin g e r  clubbing, and changing murmurs were no longer part 

of the diagnostic c r i te r ia  (7 ,1 0 ,1 1 ) .

To promote e a r lie r  d iagnosis, a "revised  c r i t e r ia "  

as proposed by Friedberg ( l l )  co n sists  of two associated  
fin d in gs o ff

i )  Unexplained fev er  of a duration of one week or longer, 
in the presence of

i i )  An organic murmur or arterio-venous f is t u la .

In absence of eith er of these two, the diagnosis w i l l  depend 

on a p ositive  blood culture or presence of embolic phenomena.

Recently, Gregoratos and ICarliner (7) have proposed  

other "c r ite r ia  for the atyp ical p resen tation " as the 
presence of any of the follow ings

a) Unexplained anaemia.

b) Stroke, or other neurologic m anifestations.

c) Valvular heart d isease with rap id ly  progressive symptoms.

d) Poorly con trolled  heart fa ilu r e .
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e) Glom erulonephritis, or any other unexplained renal 

m anifestation*

f )  Embolic occlusion of major peripheral arteries.

g) l i i l t ip le  pulmonary eraholi.

h) Saccular aneurysms, and

i)  P ost-operative cardiac p atien t vho is  not doing v e i l .

The disease is  s t i l l  one of the fe v  remaining 

in fection s with a high m ortality  rate the vorld over. This 

is  mainly due to delay in diagnosis ( 1 ,1 2 ) ,  vhich may be 

more so in the developing vorld . Very l i t t l e  vork has been 

done on IE in A frica . The study that has been done in  

South A frica by Rose (13) vas on autopsy review of IE in 
congenital heart d isease . It revealed that 5QJJ of 

c lin ic a l ly  unsuspected IE vas in children aged belov three  

years. Somers e t al (14) in Uganda looked at the pattern  
of IE a t liilago H ospital. Their p a tien ts  were divided  

into those aged forty  years and b elo v , and those over 

fo r ty  years. Brenton e t  a l (15) looked at the blood  

cu ltu res in IE in a l l  age groups at Ikilago Hospital using  

m eticulous techniques. Radia in Kenya (1G) carried out a 

six-month prospective study on blood cultures in IE. The 

p a tien ts  were aged between twelve and twenty years. These 

studies do not delineate the pattern or the causative 

organisms of IE in children . The c lin ic a l  picture of th is  

highly fa ta l i lln e ss  w ith it s  associated  a e tio lo g ic  fa c to rs  

remain speculative in our children. This retrosp ective  study 

was thus prompted with the aims of analysingl

1. The c lin ic a l features of IE as seen in children a t  

KNH (Kenyatta National H osp ita l).

2. The associated underlying heart d ise a se , and

3. The in fe ctiv e  agents that were iso la te d .
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MATERIALS AND METHODS

A. Selection of Cases)

a) Case f i l e s  were reviewed fo r  a l l  children aged 

0 - 1 5  y ea rs , who had a diagnosis of .acute or 

subacute b a c te ria l en d ocard itis , from 1st January, 

1975 to 3 1 s t  December, 1980, using International

C la ssific a tio n  C°de Number 4 2 1 .0 .

b) Patients were included in the study i f  they net 

the requirements of the "rev ised  c r ite r ia " ( l l )  

or "c r i t e r ia  fo r  tie  atyp ical p resentation " ( 7 ) ,  
as quoted in the introduction*

B. For each p atien t included in the study, the fo llow in g  

was recorded)

a) Name, age, sex , and tr ib e .

b) Symptoms and th eir  duration a t  the 1 st or other  
presentation*

c) C lin ical fin d in g s)

-  Fever

-  Cutaneous m anifestations

-  Cardiac find in gs

-  Presence or absence of splenomegaly

-  Neurologic and renal m anifestations
-  Foci of in fection

-  Prior su rgica l events

d) Laboratory data)

-  Haemoglobin le v e ls

-  VfBC count
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-  Esa
-  Blood f i lm

-  Blood cu ltu res and s e n s it iv ity  pattern

-  Other cu ltu res

-  U rin a lysis

-  EUN, ASOT, Khan, RA fa c to r , ’.fidal and B ru cella  

agglu tin ation s

-  Echocardiographic fin d in gs

-  Chest X -ray and ECG fin d in gs

e) Treatment fo r  IE

f )  Outcome

C. For patients v ith  splenomegaly, te s ts  done for other 

possible causes of splenic enlargement were recorded  

thus I

— Stool fo r  Ova

— Rectal Snips

-  Splenic a sp irates

-  Eh electrop h oresis



RESULTS

C lin ic a l Picture

There were 45 p atien ts with IE over the s ix  year period  

g iv in g  an annual admission rate of 7 .5 .  The cardiac

admissions for  the same period were 511 , giving an incidence 

of 8 .8 /i of IE among cardiac adm issions. Three of the patient
t

had second episodes giving a to ta l o f 48 episodes, w ith a 
rein fection  rate of 6.7/^*

There was no d ifferen ce in the sex d istrib u tion  among 

tho cases. The ages ranged from seven months to f i f t e e n  

years. Two thirds o f the children were ten years and over. 
The age and sex d istrib u tion  is  shown in Table I.

TABLE I

THE AGE AND SEX DISTRIBUTION IN THE 
45 PATIENTS

AGE IN YEARS
NUMBER OF PATIENTS

FEMALE MALE

>  0 -  3 3 0
~> 3 -  6 2 2
> 6 - 9 4 2
^ > 9 - 1 2 7 8
> 1 2  -  15 7 10

TOTAL 23 22

The tr ib a l d istrib u tio n  fo r  IE follow ed the t r ib a l  

d istr ib u tio n  o f the cardiac adm issions, as shown in Table 2* 

The "o th e rs " under IE represented one Ethiopian, one
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TABLE 2

THE TRIBAL DISTRIBUTION FOR CARDIAC 

AND IE ADMISSIONS

TRIBE f. ADMISSIONS

IE CARDIAC

Kikuyu 5 5 .6 5 1 .1

ICamba 8 .9 1 1 .0

Masai G* 6 2 .2

Kalenjin 4* 4 3 .7

Luo 4 .4 1 2 .5

Tanzanian 4 .4 0 .4

Others 15.7 1 0 .1

TOTAL 100.0 100.0

Zambian, and one each from the tr ib e s  o f Embu, K i s i i ,  Luyia, 

Meru, and Taita. The "o th e r s " under cardiac admissions 

represented twenty nine Meru, twenty e ig h t Luyia, eighteen  

K is i i ,  f i r e  Somali, four Embu, two each from the tr ib e s  o f  

Giriama and Digo, one each from the tr ib e s  of Taita and Turkana, 

one A sian , one Nubian, one Ethiopian, one Ugandan, and one 

Zambian* A ll the foreign  children were Kenyan residents*

The symptoms at the time of presen tation  are shown in  

Table 3* These were e ith er due to cardiac or to extracardiac  

m aniiestations of IE, The "o th e r s " in the table were sin g le
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-  esr

-  Blood filia

-  Blood cultures and s e n s it iv ity  pattern

-  Other cultures

-  U rin alysis

-  BUN, ASOT, Khan, RA fa c to r , ’Yidal and B ru cella  

agglutinations
-  Echocardiographic findin gs

-  Chest X -ray and ECG fin d in gs

e) Treatment fo r  IE

f )  (Xitcome

C. For patients v ith  splenomegaly, te s ts  done for other 

possible causes of splenic enlargement were recorded  

thus l

-  Stool for  Ova

-  Rectal Snips

-  Splenic asp irates

-  Hb electrop h oresis
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RESULTS

C lin ic a l Picture

There were 45 p a tien t*  with IE over the six  year period  

g iv in g  an annual admission rate of 7 *5 . The cardiac

admissions for  the same period were 511 , giving an incidence 

of 8.8/< of IE among cardiac adm issions. Three of the p atien ts  

had second episodes g ivin g a to ta l o f 48 episodes, w ith a 

rein fection  rate of 6.7/«»

There was no d ifferen ce in the sex d istrib u tion  among 

tho cases. The ages ranged from seven months to f i f t e e n  
y ears. Two thirds o f the children were ten years and over.

The age and sex d istrib u tio n  is  shown in Table I.

TABLE I

THE AGE AND SEX DISTRIBUTION IN THE 

45 PATIENTS

AGE IN YEARS
NUMBER OF PATIENTS

FEMALE MALE

> 0 • 3 3 0

*> 3 - 6 2 2

>  6 - 9 4 2
9 - 12 7 8

> 1 2 — 15 7 10

TOTAL 23 22

The tr ib a l d istr ib u tio n  fo r  IE follow ed the t r ib a l  

d istrib u tion  of the cardiac adm issions, as shown in Table 2* 

The "o th ers" under IE represented one Ethiopian, one
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TABLE 2

Tin: TRIBAL DISTRIBUTION FOR CARDIAC 

AND IE ADMISSIONS

TRIBE ft ADMISSIONS

IE card Lie

Kikuyu 55 .6 5 1 .1

Kanba 8 .9 1 1 .0

Masai C.6 2 .2

Kalenjin 4* 4 3 .7

Luo 4 .4 1 2 .5

Tanzanian 4 .4 0 .4

Others 15.7 19 .1

TOTAL 100 .0 100.0

Zambian^ and one each from the tr ib e s  of Embu, K i s i i ;  Luyia, 

Meru, and Taita. The "o th e r s " under cardiac admissions 

represented twenty nine Heru, twenty e ig h t Luyia, eighteen  

K i s i i ;  f iv e  Somali, four Embu, two each from the tr ib e s  o f  

Giriaaa and Digo, one each from the tr ib e s  of Taita and Turkana, 

one A sian , one Nubian, one Ethiopian, one Ugandan, and one 

Zambian* A ll the foreign  children were Kenyan residents*

The symptoms at the time of p resentation  are shown in  

Table 3* These were e ith er due to cardiac or to extracardiac  

m an iiestation s of IE. The "o th e rs " in the table were s in g le
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TABLE 3

THE FREQUENCY OF THE SYMPTOMS IN 

THE 48 EPISODES

SYMPTOMS EPISODES

NUMBER *

Palpitations 29 6 0 .4

Cough 26 54 .2
Chest Pain 19 39 .6

Dyspnoea 19 39 .6

Abdominal Pain 15 31 .3

Fever 14 29 .2

Swollen legs 11 22*9
Vomiting 10 20o8
Joint pains 8 16.7

Haemoptysis 6 1 2 .5
Weakness 5 1 0 .4

Anorexia 3 6 .3

Headache 3 6 .3

Rigors 2 4 .2
Others 5 1 0 .4

episodes of o ligu ria , e p is ta x is , confusion , convulsions, and 
unconsciousness*

Tlie duration of i l ln e s s  was within two weeks in twenty 

seven (5 6 .3 /* ) , over two to  eigh t weeks in eigh t (1 6 .7 $ ) , and 

over e ig h t weeks in six  (1 2 .5 $ )  of the ep isod es. In seven 

episodes (1 4 .5 $ ) , the duration of i l ln e s s  was not sp e cifie d .

The frequency o f the c lin ic a l signs i 3 shown in 
Table 4 .
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TAD LB 4

TIE FREQUENCY OF TIE CLINICAL SIGNS 

SEEN AT/DUMNG TIIE T E E  OF ADMISSION 

IN TIIE 48 EPISODES

FEATURE
EPISODES

NUMBER

Cardiac fa ilu r e 42 87*5

Pyrexia 37 7 7 .1

Splenomegaly 25 52 .1

Renal m anifestations 19 39.6

Finger Clubbing 16 3 3 .3

Neurologic manife­
stations 7 14.6

Haemorrhagic manife­
stations 7 14.6

A llerg ic  rash 6 1 2 .5

Central cyanosis 5 1 0 .4

Others 2 4 .2

Cardiac failu re  was in tractable
UNIVi

in seven episodes* Na ir o b i
a r y

The temperatures ranged from 38. 0°C to 4 0 .5°C. The pyrexia  
fo llo v e d  no particular pattern,,

Blood film s in a l l  the children were negative for malaria  
p a r a s ite s .

The sp len ic  size ranged from being ju s t  tipped to as large  

as 6 cm. Kala-azar and Schistosom iasis were excluded in the 

children resident in areas endemic fo r  these diseases*

Widal and brucella agglu tin ation  done in the toxic  p a tien ts  

were negative. One three year old g ir l  with a splenomegaly



12

of 4 cm had sick le  c e ll  anaemia. The spleen regressed on 

treatment for IE. A twelve year old g i r l ,  not included in 

the ta b le , was from a highly  endemic m alarial area. She had 

a sp len ic  size of 10 cm. Repeated blood slid es fo r  malaria  

p a ra site s  were negative. She vas treated  as a case of trop ical 

splenomegaly syndrome, and the spleen did  not regress with  
treatment of tho IE.

In the nineteen episodes with renal m anifestations!

a) eleven had m icroscopic haematuria •

b) three had elevated BUN.

c) three had both elevated  BUN and microscopic haematuria.

One o f these children had red blood c o ll  casts in the

u rin e.

d) two had both elevated BUN and o lig u r ia .

No other abnormality was noted on urine microscopy in any 

of these children. There was no p roteinuriain  any of the above 

cases and the blood pressures were w ithin normal l im its .

Finger clubbing occurred in 16 ep isod es, being associated  with 

central cyanosis in 5 o f  these. Only one child who had both 

featu res also had severe congestivo cardiac fa ilu r e . None of 

these children had chronic liv e r  d isea se , chronic suppurative 

chest in fection , or cyanotic heart d isease .

The neurologic signs in the seven episodes were!

( i )  r ig h t hemiplegia — which was present on admission without 

any h istory  of trauma. The 3kull x -ray was normal and 

the electroencephalogram did not demonstrate any fo c a l  
sign s.



( i i )  r ig h t hemiplegia — which developed while on the ward. 

The f i r s t  lumbar puncture yie ld ed  turbid CSF w ith  

normal sugar and protein  and was negative fo r  any 

organisms. A repeat lumbar puncture a few days la te r  

revealed uniform ly blood stained CSF. This ch ild  

expired.

(| i i )  Coma-thought to be secondary to midbrain emboli occurred 

in the same child  who had l e f t  brach ial artery embolus. 

CSF was normal except for  polymorph leu cocytosis with 
p len ty  of red blood c e lls  on microscopy. This ch ild  
expired on the same day.

(iv ) Coma -  in a child  who lo s t  consciousness fo r  the f i r s t  

time and was brought to the h osp ita l on the same day. 
Lumbar puncture y ie ld ed  uniformly blood stained CSF 

without any organisms. She regained f u l l  consciousness 
two weeks a fte r  admission.

(v) r ig h t sided convulsions with r ig h t hemiplegia -  these  

developed during her stay on the ward and she died on 
the some day.

(v i) a child  who came in with a two day h istory o f confusion. 

A fter  some days' stay  in the h o s p ita l, she developed a

a s t i f f  neck, aphasia, righ t hem iplegia, r ig h t fa c ia l  

and right hypoglossal nerve p a ls ie s . The CSF was turbid  
but otherwise normal.

(v i i )  r ig h t  eye blindness which was an incidental fin d in g . 

Autopsy revealed emboli as the cause of r ig h t o p tic  
atrophy.

The blood pressures in these cases were w ithin normal lirnits.- 

None of these children had ao rtic  ste n o sis  or cyanotic heart 

disease as the underlying heart le s io n .
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The haemorrhagic m anifestations included two episodes o f  

e p is ta x is , sp lin ter  haemorrhages) petecliiae) and one episode  

of b ila te r a l subconjuctival haemorrhage.

An a l le r g ic  rash appeared four weeks a fte r  commencement of 

a n tib io tic  treatment in the 6 episodes. This maculo-popular 
rash was distributed over the trunk and extrem ities and was 

itchy in two of these cases. P e n ic illin  and streptomycin  

were withdrawn and substitu ted  by oral erythromycin. One of 

these children was treated  with monthly benzathine p e n ic il l in  

and subsequent fo llow  up revealed no evidence of p e n ic il l in  

a lle rg y .
t

The "o th e r s " in the ta b le  represented two children; one had 

embolic occlusion of the l e f t  brachial artery) and the other 

had le f t  p op litea l artery aneurysm. Embolectomy and lig a tio n  
of the artery were su ccessfu lly  done in these p a tien ts .

There were no su rgical events p rio r  to any o f the episodes. 

Bronchopneumonia was p resent in 12 (25. Ofr) of the episodes.

In three of these i t  was combined with diarrhoea in one child) 

scabies in another) and both a sep tic  wound and a discharging  

ear in the third ch ild . Urinary tra ct in fection  (UTl) due to 

proven £ . Coli was present in one ch ild . Throat swabs taken 

in 5 children with congested throat y ie ld ed  normal f lo r a .

The haemoglobin le v e l was above lO g/d l in 25 (52 .1 /5 ))  
ten or le ss  in 18 (37.5<f«) f and not a vailab le  in 5 of the 

ep isod es. In those with haemoglobin le v e ls  of lO g/d l or le ss )  

the anaemia was normocytic and normochromic in 5) iron 

d efic ien cy  in 4 , haemolytic in 4) dimorphic in 4) and not 
sp e c ifie d  in one.

The white blood c e ll  (\/BC) count was 10)000/cmm or below 

in 20 ( i l . 7 % ) f above 1 0 ,OOO/cmm in 20 (4 1 .7 ^ ) , and not availab le  

in 8 of the episodes. The episodes with leucocytosis included
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normal d istrib u tio n  in e ig h t and n eu trop h ilia  in twelve.

The erythrocyte sedimentation rate (ESR) was elevated  in 

25 ( 5 2 .1,*.), normal in 8 (1G .7}«), and not availab le  in 19 of 

the episodes.

Underlying Heart Disease

The underlying heart disease is  shown in Table 6.

TABLE 5

UNDERLYING HEART DISEASE IN THE 

45 PATIENTS

HEART DISEASE
PATIENTS

NUMBER £

Congenital

Ventricular Septal defect 5 1 1 .2

Patent ductus arteriosu s 1 2 .2

Rheumatic heart disease  

Mitral valve

HI and MS 22 4 9 .0

MI 2 4 .4

Aortic valve

AI and AS 2 4 . 4

AI 1 2 .2

1 .  Mitral and.Aortic valve

MI, MS, and AI 6 1 1 3 .4

MI,AS, and AI 2 4 .4

MI and AI 2 4 .4

Congenital and acquired
Coarctation of the aorta 1 2 .2
and rheumatic AI

No underlying heart disease 1 2 .2

TOTAL 45 1 0 0 .0

-i l  m Mitral incompetence AI A ortic  incompetence

US " - M itral s te n o sis  AS -  A ortic  s te n o sis
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Rheumatic heart disease (RHR), as the only acquired heart 

d isease in th is  study, was the 3ole underlying organic heart 

problem in 37 (82*2^) of the p a tie n ts . The children who 

had second episodes had RHD. The duration of RUD was available  

in 27 p a tien ts ; i t  was within s ix  months in 12, over s ix  

months to one year in 5 , and over one year in 10. None of 

the children with RHD had the c la s s ic a l features of acute 

rheumatic fever. A n ti-S tr e p to ly s in -0  t it r e  (ASOT)was 

availab le  in 20 p a tie n ts , and only s ig n ific a n tly  high in  

13 o f these children who had stigmata for  IE. Two chidren 

with RHD had changing murmurs o f MI and MS in one ch ild  and 
of AI and TI in the other ch ild . Additional te s ts  fo r  other 

causes of fever associated  with organic heart disease were 

done in few of the p a tie n ts , a t the d iscretion  of the 

attendant doctors. These te s ts  which were negative included 

RA fa c to r , LE c e ll  phenomena and Kahn t e s t .  The chest x-rays  

revealed cardiomegaly in a l l  cases. Additional features  

variou sly  reported in few of the p a tien ts  were pulmonary 

oedema, pulmonary congestion, bronchopneumonia, p ericard ia l 

e ffu sio n  and p leural e ffu sio n . Echocardiograms were done in 

only two children and they revealed vegetations in one of them.

Among the five children with VSD only one had ASOT done, and 
i t  was negative.

The ch ild  with PDA had i t  su cce ssfu lly  lig a ted . ASOT resu lts  
in th is  child were not a v a ila b le .

The ch ild  with coarctation of the aorta had an elevated  ASOT. 

post-mortem supported the above d iag n o sis , and a lso  revealed  

crumbly vegetations on the aortic  v a lv e , but even then pre­

e x is tin g  rheuuatic valvu lar disease could not be ruled out.

The ch ild  without any previous underlying heart diseas  

was a seven yoar old Kikuyu boy from Kirinyaga. . - There 

was no h istory o f any previous i l ln e s s .
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On admission, ho was cachectiq, very sick looking, had high 

fev er  with r ig o rs , was in cardiac fa i lu r e , and had no heart 

murmurs* He subsequently developed murmurs of TI and ill 

and a splenomegaly. He had m icroscopic haematuria, 

leu cocytosis , elevated  ESR, and anaemia. His chest x-ray  

revealed cardiomegaly with bronchopneumonia. Blood cultures  

yield ed  Citrobacter i n i t ia l ly  and Staph, albus subsequently. 

Other extensive in v estigation s done fo r  the cause o f the 

fev er  were negative. Cardiac fa ilu r e  had improved u n til  

two days prior to h is  death when ho suddenly d eteriorated . 

The pneumonia had improved by the time of death. Autopsy 
was not done.

Causative Organisms

Blood cultures were done in a l l  cases, as could be 

in ferred  from any o f the follow ing data in the f i l e s t

( i )  the c lin ic a l fo llo w  up notes.

( i i )  the laboratory reports.

( i i i )  the in v estig a tio n  sheets.

( iv )  the discharge summaries.

The number of specimens withdrawn from individuals ranged 

from two to seven. The frequency of withdrawal was a t  the 

d isc re tio n  of the attendant doctors as well as depending 

on the a v a ila b ility  o f  the laboratory f a c i l i t i e s .  Attempts 
were made for f i r s t  specimens to be taken o ff before  

commencement of a n t ib io t ic  therapy in the m ajority o f cases. 

CVit o f the 48 episodes 1 5 (3 1 .3Jj) were p o s it iv e , 29 (00 .4 jj)  

were negative, and r e s u lts  were not availab le in 4 (8 .3£«).



The breakdown o f the p ositive  blood cultures is  shown 

in Table 6 . M ultiple p ositive  blood cultures were seen in

TAB LI? 6

THE POSITIVE BLOOD CULTURES RESULTS 

IN THE 15 EPISODES

ORGANISM NUMBER OF 
EPISODES

Gram p o sitiv e

Staph, albus 4
Staph, aareus 3

Gram negative

K le b s ie lla 2

S. typhimarium 1
E. c o li 1

Mixed cultures

E. c o li  and Staph, aureus 1

E. c o li and S trep .fa eca l is 1

K le b s ie lla  and S .typlii 1

C itrobacter and 
Staph, albus 1

TOTAL 15

staphylococcal IE. Staph, albus was iso la ted  in three  

specimens in one ch ild ) in two specimens in two children) and 

in one specimen in one ch ild ; Staph, aureus was iso la te d  in 

three specimens in one child) in two specimens in another 

ch ild ) and in one specimen in the th ird  child . E .c o l i  and 

S tre p .fa e c a lis  were grown from one b o t t le . The remaining 
mixed cultures were groim from d iffe r e n t  specimens taken at
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d iffe r e n t  times. The m ajority of the p o sitiv e  culture specimens 

were in the f i r s t  of the samples token. The c lin ic a l p ictu re  
could not be related  to the causative organisms.

Among the culture negative cases was a fourteen year old  

Masai boy who was treated  as a case of Chlamydial IE. Serology 

in  th is  child  was p o s it iv e . No other te s ts  for non -bacterial 

IE were done in any of th ese  children .  Echocardiograms were done 
in two of these p a tie n ts .

Outcome

Of the 45 p a tie n ts , 17 (37 .8^ ) are lo s t  to fo llow  up,

4 ( 8 .9J«) were sent back to  be followed up by the re ferrin g  

h o s p ita ls , o ( l l . l ^ )  are 3 t i l l  being follow ed up at KNH, and 

19 died (two of them during the second episode) giving a m ortality  

rate of 4 2 . 2 Death was due to cardiac fa ilu re  ( 7 ) ,  cerebral 

embolism (2 ) ,  and the cause of death in single p atien ts incluuedl

i) midbrain embolism with subarachnoid haemorrhage.

i i )  pulmonary embolism.

i i i )  Cerebral in farcts and pneumonia.

iv) Cardiac arrest a few hours fo llow in g  mitral valve  
replacement, and

v) during cardiac cath eterisation .

The causes of death were not available in the remaining 5 
children .

The various fea tu res in the 19 deaths are shown in 

Appendix A. The comparison of the rates at which these features  

occurred among the deceased and the 26 survivors is  shown in 

Table 7 . There was no s t a t i s t i c a l ly  s ig n ific a n t d ifferen ce  

among the two groups of p a tie n ts .



TABLE 7

THE FREQUENCY CF THE VARIOUS FEATURES AMONG 

THE SURVIVORS AND THE DECEASED

FREfiUEHCy

f, SURVIVORS % DECEASED

Ago ^  12 years 50 63

■^= 11 years 50 37

Sex -  Females 62 37

-  Hales 38 63

Sick looking 54 53

Cardiac fa ilu r e 88 100

Pyrexia 81 84

Splenomegaly 50 63

Microscopic haematuria 30 32

Elevated BUN 12 26

Finger Clubbing 46 21

lUeurologic problems 12 21

Brounchflpneumonia 23 32

Leucocytosis 38 53

Anaemia 42 37

M itral valve disease 65 68

Culture p o s it iv i t y 38 26

Culture n eg a tiv ity 58 ,53

Key Mean age «= 11 years



DISCUSSION

C lin ic a l Features

The annual admission rate of IE (7*5) in th is  study 

was high compared with that of 1*8 to  3 .0  in the western 

countries (2 ,1 7 ,1 8 ) . This discrepancy may be due to  the 

le s s  r ig id  c r ite r ia  fo r  diagnosis of th is  condition. In 

con trast, the r ig id  c r ite r ia  used in some studies in the 

western countries (6 ,1 7 ,1 9 )  would by current view miss 
out 9 (#  of the p atien ts (7 ,1 0 ) .  The observation by 

S tein er et a l that IE nay be commoner in A frica  compared 

with the western world (2 0 ) , could be a re fle ctio n  of the 

more e ffe c tiv e  prophylaxis against rheumatic heart disease  
(HHD) in those countries (4 ) . The high incidence of IE 

among cardiac admissions may be due to  the fa c t  that not 

a l l  cardiac p atien ts are admitted to  the wards, many being 

treated  in the p aed iatric  observation ward.

The equal sex d istr ib u tio n  has been noted by other 

workers (1 8 ,1 9 ) . The increasing frequency of IE with  

r is in g  age in the present study may be due to the higher 
rate of RilD a fte r  the age of three y e a rs ; the risk  o f  

developing IE in congenital heart disease (CUD) increases 

from 6 .6 ^  to 16.5/e in children above two years of age ( l ,1 8 ) .

The highest rate of the Kikuyus is  a r e fle c t io n  of 

the predominant tribe in the area served by th is  hospital*  

KN1I is  also the national re ferra l hospital*

The symptoms due to cardiac disease were the commonest. 

The features of con stitu tion al upset as may be seen in any 

in fe ctio n  included fe v e r , vomiting, jo in t  p a in ts , weakness, 

anorexia, headache, arid r ig o rs . These features vere seen 

in only a few p a tie n ts . They could not be related  to  the 

invasive properties of the organisms, contrary to the 

observation made by W einstein and Schlesingcr (9 ) . Other 

symptoms like o lig n r ia , convulsions and coma demonstrate
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the trend towards the atypical p resentation , as noted by 

Vieinstein and Rubin (10)•

The m ajority of the patien ts sought medical advice 

w ithin the f i r s t  eigh t weeks o f i l ln e s s ,  as noted by other 

workers (1 4 ,1 8 ,2 1 ) . The h istory  may sometimes be unreliable  

as an index of how advanced the disease i s .  This is  because 

some parents w ill  give a shorter h isto ry  so as not to  

appear negligent. The very in sid iou s nature of the i l ln e s s  

may be an additional contributory fa c to r  (22). RA fa c to r  

could not be used as a guide to  the duration of i l ln e s s  since 

i t  was done in only a few episodes 4 /4 8 .  RA. fa cto r  is  
p o s it iv e  in 50^ of cases who have had the disease fo r  longer 

than s ix  weeks (10)*

Cardiac fa ilu re  (S7.5/«) was the commonest fin d in g , as 

has been observed elsewhere (7 ,1 4 ) . The lesion s causing 

fa ilu r e  have been enumerated (9 ,1 0 ) and these includol

a) Involvement of the valves with consequent —

i)  erosion of the edges of the valves

i i )  weakening o f the valvular substance leading to  

prolapse and/or perforation

i i i )  to ta l d estru ction  by highly invasive organisms

iv) valvular s te n o sis .

b) Rupture of chordae tendinae.

c) llyocorditis -  the actual mechanism is  s t i l l  controversial 

but postulates include*

i )  Ischaemia secondary to  coronary emboli

i i )  Toxins produced by the organisms

i i i )  d irect invasion by the organisms

iv ) deposition o f immune complexes*
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d) Extension of in fe ctio n  through myocardial v a il with 

resultant f i s t u la e , aneurysms, p erfo ra tio n s , septal 

d e fe c ts , cardiac tamponade, and myocardial abscesses*

e) Rupture of in fected  sinus of Valsalva*

The responsible lesio n s could not be v e r ifie d  in th is  study 

since post-mortem which was done in only 3 /19  of the deaths 

did not report any sp ecia l fin d in gs, and no operation vas 

done fo r  any child  w ith intractable cardiac fa ilu r e .

Pyrexia (77.1/^) was common, as has been reported e lse ­

where ( 1 ,7 ) .  I t  may be absent in certain  cases such a3* 
a) massive intracerebral or subarachnoid haemorrhage b)

S3vere congestive cardiac fa ilu re  c) uraemia d) advanced 

age and e) prior a n tib io tic  therapy (7 ,1 0 ) .  None of the 

apyrexial children f e l l  in any of these categories, excluding 
the la tte r  cause which would be very d i f f ic u lt  to rule out.

Splenomegaly ( 5 2 . l£ )  compares w ell with the reported  

ra te s  of 50 to 66p ( 4 ,6 ,1 4 ,1 8 ) .  The enlargement which is  

due to  lymphatic hyperplasia and enlarged malpighian bodies 

is  a r e fle c tio n  of the RES response to  unrelenting in fection s  

lik e  IE ( l ) .  Blumethal c t  al re la ted  presence of 

Splenomegaly to  advanced disease (2 ) . This vas not p ossib le  

in th is  study because the narrated duration of i l ln e s s  may 

be un reliab le . However, since two th ird s  of the children  

who were sick-looking on admission had or developed 

Splenomegaly la ter  on, th is  may be in agreement with the 

observation made by Blumethal e t  a l ,  more so since there 

was a high m ortality (44. Op) in these p a tie n ts .

Three types of renal lesions have been d escribed! 

fo c a l embolic g lo m e r u litis , acute glonerulouepliritis  

(AGN), and chronic glom erulonephritis (7 ,1 0 ) . The children
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who had microscopic haematuria with or without elevated  

BUN were p ossib ly  having immune complex v a s c u lit is , those  

with o lig u ria  and elevated  BUN were m anifesting AGN, 

whereas those with elevated  BUN only had embolic in farcts*  

The AGN is  ianune complex rather than embolic in orig in  

(7)* The rate of microscopic haematuria (29 .2^ ) compares 
v e i l  with that of 30. found in liulago Hospital (14)*

Finger clubbing (3 3 .3 ^ ) in th is study was within the

rates of 12 to 52}<, as found by other workers (7 ,1 0 ,1 4 ,1 8 ) .  

Cyanosis ( l l .l jS )  and fin g e r  clubbing in our patien ts may 

have been due to  the severe congestive cardiac fa i lu r e ,  
although only one ch ild  with both featu res died from 

uncontrollable cardiac fa ilu r e .

The neurologic complications ( l4 .6 £ )  compares w ell with 
th at of 1G to 25/i ( 6 ,1 4 ) .  The reason fo r  the predomiant 

r ig h t sided m anifestations is  probably anatomical. The 

turbid CSF ra ises  IE as a d iffe r e n tia l of m eningitis.

The haemorrhagic problems ( l4 .6  J*) have ranged from  

4 to  3C£ (14). These are due to immune conplex v a s c u lit is  

causing increased c a p illa ry  perm eability ( l ) .

The a lle r g ic  rash (12 .5^ ) was confused fo r  p e n ic i l l in  

a lle r g y , a factor  that would in terfere  with chemotherapy* 

as was the case in t h is  study. It cannot be over emphasised 

that a history of p e n ic il l in  a llerg y  be ruled out r ig h t  

from the sta rt. This rash is  a h yp ersen sitiv ity  m anifesta­

tio n  due to c ircu la tin g  icsmune complexes (23 ).

l e f t  brachial artery  embolus was present in one ch ild  

whose blood culture grew Staph, aureus, large vessel 

emboli resu lt c ith er from non-bacterial organisms ( 8 ) ,  or
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pneumococci, and H. influenzae (3 ). The child with l e f t  

p o p lite a l aneurysm had no organisms iso lated  from h is  blood* 

Itycotic aneurysms may resu lt e ith er from d irect b a cteria l  

invasion of the a r te r ia l v a il or from embolic occlusion of 

the vasa vasoruni (7 ) . The la tte r  was p ossib ly  the mechanism 
in our child^

The absence of O s ie r 's  nodes and Janevay's le s io n s  in 
th is  study is  note vortliy. These features are rare in  

children ( l ,2 2 ) ,  and besides i f  not looked for can bo e a s ily  
missed*

Surgical manipulations ore not invariable, before. .IE. (17)* 

The postulated p o rta ls  of entry in th is  work include raw 

arep.s a fte r  shedding o f teeth , dental extraction s, skin  

abrasion s, therapeutic narks, and wounds le f t  by intra­

venous therapy. The fo c i  of in fectio n  (27 .1$) vas w ithin  

the observed range of 25 to 62jS (1 4 ,1 8 ,1 9 ) . This rate may 

have been higher i f  the fo c i  had been looked fo r  in our 

p a tie n ts . Dental and skin sepsis are common in our community 
( 2 4 / .  Chewing has a ls o  been incrim inated in causing 
bacteremia (2o)*

The rate o f anaemia (37.5Ji) may w ell compare with the 

reported rates o f 50 to  8 (#  (7 ,1 0 ) .  This is  because o f the 

lower haemoglobin le v e l a t which anaemia is  defined in  our 
se t up (2 0 ,2 7 ).

Leucocytosis (4l*7 '£) was comparable to the reported  
rate of 50£ (1 8 ) . I t  may be due to n eutrop hilia  or be 

associated  with normal d istrib u tio n  ( 2 ,1 0 ) ,  both of which 
were encountered in our p a tien ts .

ESR was elevated in 52 .1  fe in the present study. Rates 

of 60 to  90;'i have been reported by other workers (1 0 ,1 8 ) .



20 -

Underlying Heart Disease

RHD accounted fo r  82.2/* and CIID fo r  14.0,5 of the 

underlying heart d isease} th is  contrasted with the cardiac  

admissions where both were equally represented. This is  

because although acute rheumatic fever is  common in Kenya 

( 2 4 ) ,  the m ajority of cur patien ts are treated in dispensaries  

where prophylaxis is  usually  not given. Thus many children  

with RIID go unrecognised in our community, u n til they  

develop a complication lik e  cardiac fa ilu re  or IS. This is  

fu rth er  supported by the r e la tiv e ly  short history regarding  

RIID. In contrast, the children with C1LD are usually  referred  
to  KNH resu ltin g  in th e ir  high admission ra tes . CIID i s ,  

however, the underlying heart disease in 66 to 75/5 o f IE 

in  the western world where RIID accounts for  only 33/5 , 

( 2 ,5 ,1 8 ) .  The low contribution of RIID in those countries 

i s  attributed  to  both the prophylactic prevention of RIID 

(4 )  and the ingproved standards of l iv in g  reducing the 

incidence of acute rheumatic fever (5)»

A ll  the valvular lesio n s were c lin ic a l diagnoses. A 

study comparing the c lin ic a l  and autopsy diagnoses revealed , 

th at the location  of the lesio n  was almost always accurate.

In con trast,fu rth er diagnosis of incompetence or sten osis  

was frequently in correct (1 9 ). Thus a discussion of the 

a ffe c te d  valve is  more meaningful than the actual le s io n .

The predominance of m itra l valvular disease in th is  study 

i s  in agreement with the commonest valve a ffected  by RIID 

in Kenya (24). A sim ila r  involvement ha3 been noted in  
North America (7 ) .

VSD formed the m ajority of the CIID in th is  study as 

compared to elsewhere where tetra lo gy  of F a llo t  was the 

com m onest, followed by VSD (1 ,1 3 ,1 7 ) .  None of these children , 

nor the child with PDA had pulmonary embolism, as would be
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expected in r ig h t heart IE. The incidence (2 .3*;*) of IE 

among our p atien ts with CUD is  low, th is  is  esp ecia lly  so 

considering that 5 of the G children with CUD were above 

two years of ago. The reported risk  o f IE above th is  age 

is  16.5J* (1 ,1 8 ) . We may be missing these cases, as observed 

by Hose (13).

Combined CIID and FJID was reported in a child  who had 

coarctation  of the aorta with m itral incompetence ( 1 8 ) j our 

p a tie n t had a o rtic  incorapetnece.

There was only one ch ild  without any p re -ex istin g  heart 

d ise a se , compared with the high frequency of 9 to 40J« (7 ,1 4 ,1 9 ) .  

This type of IE is  p a rt of a generalised  sepsis with a focus 

of in fe ctio n . I t  is  u su ally  found in children under two years 

of age in those with compromised host resistance ( l ) .  This 

was a seven year old who had bronchopneumonia and in whom 

blood culture yielded a mixed growth of Citrobacter and Staph, 

a lb u s. There was no evidence of compromised host resistan ce  

and no supporting evidence for drug addiction . The la t te r  

has not been described in th is  h o s p ita l ’ s admissions of th is  
age group.

Echocardiography (Echo) came into use at KNU a fte r  July 

1979, thus the apparent under u t i l i s a t io n . Its  d iagnostic  value 

has long been recognised (28 ). Although only vegetations bigger  

than 3mm can be picked up, repeat echocardiograms cay prove 

p o s it iv e  (28). The major contribution of th is  te s t  i s  in 

p a tie n ts  with negative blood cultures since n on -bacteria l 
agents tend to cause large vegetations ( s ) }  the m ajority of 

the p a tien ts  in th is  study were culture negative. This te s t  

demonstrated presence of vegetations in one of the two culture  

negative children in whom i t  was done. Echo, however, does 

not d iffe r e n tia te  between active and healed lesion s ( 7 ) .
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The cheat x-ray and ECG findin gs were those of underlying  

heart d isease , as has been reported ( 7 ) .  In ad d ition , chest 

x -ra y s  ruled out chronic chest pathology that may be associated  

with features o f IE such as fin ger clubbing and central cyanosis*

Causative Agents

The rate o f p o s itiv e  blood cultures (31.3f») was low 

compared with th at of 76 to over 80Jj found by Somers e t  al 

working in Kampala (id ) and by Cutler c t  al working in  North 

America(1 8 ). IE in our se t up may be more cocnonly due to  

culture negative causes. This is  supported by unpublished  
work done at KNH on blood cultures in  IE using m eticulous 

techniques. No organisms vere iso la te d  in the 12 p a tien ts  

seen (1 6 ) , as compared to the y ie ld  in 4 / l 5  patients seen at 
ikilago Hospital (15).

The iso lated  organisms were c la s s if ie d  into Staphylococci 

and Entcrobacteriaceae. The iso la tio n  of m ultiple organisms 

in t h is  study i3  unexplained since there was no fa e c a l  

contamination o f any o f the blood culture specimens. Mixed 

in fe ctio n s  of a strep tococci with any other organism were 

reported in 5,4^  of cases in a reviewiby Lerner and Y.’e in ste in  
in North America (3 ) .

Skin abrasions, therapeutic marks, and intravenous therapy 

were thought to be major p o rta ls  of entry for  the 

Staphylococci. Entcrobacteriaceao are forced to enter the 

blood stream during abdominal operations or by instrumentation  
such as sigmoidoscopy, which stretch  the mucosae (4 ) .  None 

of the children with these organisms had those m anipulations.

One may postulate that- abrasions in the perianal reg io n , as 

may occur with diarrhoea may act as a p orta l of entry for  
these organisus.

In testin a l p arasites are common in Kenya (24 ). In festa tio n s  

of the large colon w ith amoebae and Ent>cro’oius verm icularis
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cause breaks in the co lon ic  mucesu and stay thus permit 

entry of normal flo r a  into the blood circu la tio n .

The negative blood culture rate (6 0 .4 $ ) was high 

compared with rates o f 2 to 25$ ( 7 ,8 ,1 4 ) .  The causes 

of negative cultures may be b acteria l or non-bacterial 

( 7 ,8 ) .  The non—b a c te ria l co.U3es have been enumerated in 

the introduction . The b a cteria l causes include*

i)  Poor b a c te r io lo g ic  techniques and organisms needing

special growth requirements and these are*
»

a) Anaerobic b acteria

b) S a te llit in g  Streptococci

c) Streptococcal m utan ts-th iol-requ irin g

d) L-form3

e) Brucella.

i i ) P rior adm inistration of a n tib io tic s  before blood  
culture samples are drawn.

i i i ) Right sided IE

iv ) Uraemia

▼) Very chronic (b n c te ria -fre e  stage) IE

v i) lirral Id

Poor specimen c o lle c tio n  techniques must be stressed  in

se t  up. Too often in th is  hospital only one type of culture 

medium is  available and sometimes none at a l l .  Id e a lly , 

three culture media should be used fo r  a single set of 

cu ltu res. There is  no protocal regrrding taking of 

blood culture s a b le s  in IE at KMI. I t  was not unusual
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in th is  study to fin d  repeat' blood samples that were taken 

two to three weeks a fte r  commencement of a n tib io tic  

therapy in a p reviou sly  culture negative p a tien t. The amount 

of blood dravn o f f  may be too l i t t l e  compared with the 

recocnended amounts ( 8 ) .  These drawbacks make i t  d i f f i c u l t  

to gauge the true rate of culture y ie ld s  in our cases. The 

contribution of b a c te ria  that are d i f f i c u l t  to cu ltu re , 

such as B ru cella  and S a t e l l i t in g  Streptococci in our community 

is  thus not known. One case of s a t e l l i t in g  S trep tococci was 

reported in Kampala among the four unusual b a cteria l 

organisms that were recovered (1 5 ). Whereas L -forns should 

bo considered in p a tie n ts  who had received a n t ib io t ic s ,  
they have also  been cultured in p a tien ts  in absence o f prior  

therapy (8 ) .

The ro le  of p rio r  a n tib io t ic  therapy is  con troversia l. One 

study showed th at p rio r  treatment had no e f fe c t  on culture  

p o s it iv i ty  (2 9 ) j another study showed that p o s it iv i ty  fo r  

streptococcal species IK was reduced by 6$ (30)<> The 

relevance of these fin d in g s  to our children is  not known.

Right sided IE was not associated  with negative blood cultures 

in th is  study. Three of the fiv e  children  with VS3 had 

p o sitiv e  blood cu ltu res y ie ld in g  Staph, albus in two, and 

Staph, aureus in one. The blood culture of the ch ild  with 

PDA y ie ld ed  E .c o li  and Strep, fa c c a lis  from the same b o tt le .

The two children with elevated BUN and o lig u ria  were both  

culture negative. The mechanism of culture n e g a tiv ity  in 
uraemia is  not known (8 ) .

Negative cultures in th is  study could not be re lated  to  
deration of i l ln e s s . Autopsy may define the ro le  of b a c te r ia -  
free stage when cultures from vegetations y ie ld  organisms in
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p atien ts that have been negative c l in ic a l ly ,  as was seen in 
soaa cases in Kampala(21)•

Echo and more frequent autopsy may d elin eate the role o f mural 

IE in our p atients* VSD may be associated  with iso la te d  mural 
IE (8 ) .

F in a lly , although bacterem ia associated  with IE is  q u a lita ­

t iv e ly  continuous, i t  i s  q u a n tita tiv e ly  discontinuous

(8 ) . This la tte r  q u a lity  may be responsible for a few cases  

of negative cultures in the children studied*

Ono child  in th is  study had Chlamydial IE. Another child  

has ju s t  been proved Candida albicans IE, as th is work goes 

to p r in t. We may be m issing r ic k e t t i s ia l  IE. Only one case 

of v ir a l IE has been described so fa r  in a case of mural IE 

in which cytomegalo viru s and bacteria  were isolated  (3 l)*

It  i s  surprising th a t no Strep, v irid an s was iso la te d .

This organism, which has been the cause o f IE elsewhere in  

50 to 87# of cases ( 2 ,3 ,1 8 .1 9 ) ,  may not be a coranon cause of 

th is  disease in our environment. A review comparing IE in 

the p r e -a n tib io tic  and the a n tib io tic  era in North America 

(10) revealed in terestin g  m icrobiologic changes which included*

a) A f a l l  in streptococcal IE from QQf,e to  35^, with a decrease 

in incidence o f Strep , viridans and appearance of other 

Streptococcal sp ecies . This may p a rtly  explain the. paucity
of Strep , viridans IE a t  ICNU.

b) A r is e  in staphylococcal IE from occassional to  2Of* o f  

cases, where Staph albUs IE was unknown prior to advent

of a n t ib io t ic s . Staph. albu3 IS i 3 frequently observed 

fo llow in g  open heart surgery ( 3 ,7 ) j although none o f our 
children had any p rio r  surgery.
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c) Uncommon bacteria  such as Enterobacteriaceae which were 

rare are the cause in 5 to 1 0 / of cases today*

d) Only 2 cases of fungal IE were reported prior to the 

a n tib io tic  era. Today the in fe ctio n  is  occasion ally  

seen in sp ecial circumstances such as p ost-op erative  

cardiac p a tie n t, n a rco tic  ad d icts, and in systemic fungal 

in fe ctio n s  ( 3 ,7 ) .  These circumstances w ill  assume greater  

importance with time as teclmology advances, and s itu a tio n s  

leading to compromised host resistan ce  increase such as 

cytotoxic  therapy, drug addition , and broad spectrum 

a n tib io t ic  treatm ent.

e) The incidence of r ic k e t t s ia l  IE i3 s t i l l  unknown, and that 

of v ir a l  IE is  s t i l l  very rare.

The trend towards Staphylococcal and Enterobacteriaceae IE 

is  w ell demonstrated in t h is  study. A sim ila r  trend was seen 

in Mulago H ospital where Staphylococcal and Streptococcal IE 

was of equal frequency and Enterobacteriaceae were seen in 

5 /33  of th e ir  culture p o s it iv e  cases ( i d ) .

Outcome

The m ortality  (42.2;” ) in the present study was high  

compared with that of 1 7 / (2 ,1 8 ) . The p o ssib le  reasons fo r  

tliis  high m ortality  were: presentation of p atien ts at advanced 

stage o f i l ln e s s ,  d i f f ic u lt y  of arrivin g at the d ia g n o sis , 

and non-aggressiveness in  surgical therapy.

Several diseases mimic IE, more so in a trop ical 

environment. Many of these patients were treated at the local 

dispensaries where p a tien t over-load leads to b lin d  treatment 

for  the lo c a l disease p r io r i t ie s . This fa c t  together w ith the 

insid ious and n o n -sp e c ific  nature of the i l ln e s s  may have
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contributed to the la te  p resen tation  of these children to  

KNH, v ith  consequent delay in sta rtin g  s p e c if ic  a n t ib io t ic  

therapy* P rognosis. is  b e tte r  in e a r lie r  in it ia t io n  of 

treatment (2 2 ) . At the n atio n al h o s p ita l , poor specimen 

co llectio n  techniques that have been recounted above may have 

played a major role in causing delay at reaching the d iagn osis . 

Only iso la tio n  of the causative agent from the blood can 

confirm the d iagn osis, and prognosis is  b e tte r  in culture  

p ositive  IE (2 2 ). In d icatio n s for  su rgical management include 

(7 ,2 2 ) l  in tractable  or ra p id ly  progressive cardiac fa i lu r e ,  

p ersisten t in fe ctio n , p ro sth e tic  valve IE, and certain  

extra-card iac com plications such as aneurysms and major v esse l 

emboli as was seen in th is  work. D efective chemotherapy 

(22 ,32) contributed towards 4 deaths in our p a tie n ts . The 

underdosages were crystapen alone £  mega u n its  s ix  hourly in 

a fourteen year o ld , crystapen alone 4 mega u n its eigh t  
hourly in a fourteen year o ld , capsule a m p ic illin  500 mg s ix  

hourly in a twelve year o ld , and crystapen £  mega u n its s ix  

hourly in combination with adequate doses of gent&mycin in  

a nine year old .

Cardiac fa ilu r e  was the sin g le  most common cause o f death,
e

as noted by other workers ( 9 ,1 0 ,1 1 ,1 9 ) .  Carebral embolism 

was associated  with a high m o rta lity , as found by Somers e t al 

in Uganda (14)• Pulmonary embolism has been reported to  be 

of no prognostic value in a study where i t  occurred in 1<$ 

of cases (1 9 ) ,  although i t  was responsible fo r  2 deaths in th is  

study. In the 5 children in whom the cause of death was not 

sp e c ifie d , i t  is  speculated that cerebral midbrain.or 

pulmonary embolism cay have caused sudden death; septicaem ia, 

uraemia, or cardiac fa ilu r e  could not have been missed.

Although, s t a t i s t i c a l l y ,  none of the featu res was found 

to  be of any prognostic v a lu e , certain o f these featu res  

deserve sp ecia l mention.
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TV. associated  with a  focus of in fection  such as bronchopneumonia 

tends to be due to v ir u le n t organisms and i s ,  th erefore , 

associated  with a high m o rta lity . H alf o f the children who 

had bronchopneumonia in t h is  study expired.

M ortality  in those p a tie n ts  with renal m anifestations was high. 

Uraemia was the cause of death in 6 /5 0  f a t a l i t i e s  ( l l ) ,  and 

in 8 /442  p a tie n ts  (1 9 ) .

Staphylococcal IE is  a ssociated  with a lover recovery rate  

(2 2 )j the gram negative b a c te ria  are d i f f i c u l t  to cure (3 2 ) .  

These were the types of organisms encountered in th is  study  

and may p a r t ly  explain the high m ortality  rate .

F a ta lity  is  higher in culture negative in d ivid u als (1 0 ) .

Factors which p ro h ib it organisms from being shed into the  

blood stream may prevent a n tib io tic s  from gettin g  to the 

organisms ( l ) .  E ffe c tiv e  therapy i3  d i f f i c u l t  to  apply in  

the absence of sp e c ific  diagnosis (10)•

F actors operative among the p a tien ts  lo s t  to fo llo w  up 

may be socio-econom ic problems, population m o b ility , or death. 

Em bolisation which may lead  to ouduen death is  known to  occur 

even in p a tie n ts  whose in fe ctio n  has been controlled  ( 2 ) .

The r e -in fe c tio n  rate of G.7/S in t h is  study is  comparable 

to  that of 8.2/fl ( l ) •
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CONCLUSIONS

' 'Hi
1.  IE is  r e la t iv e ly  common in  our se t up.

2. The p resenting symptoms are those of cardiac d isea se , 

follow ed  by those o f  c o n stitu tio n a l u p set, and those 

due to the d istan t e f fe c t s  of the d ise a se , when the 

p a tie n ts  nay i n i t i a l ly  present to various s p e c ia lis ts .

3. Fever and featu res of cardiac fa ilu r e  are frequent. 

Splenomegaly, renal n a n ife sta tio n s  and fin g e r  clubbing  

are corjnon. Neurologic and haemorrhagicc featu res, 

cen tra l cyanosis and a l le r g ic  rash are le s s  common.

Other fe a tu r e s  are occassion al. Foci o f in fection  are 

conn on. The "c la s s i c "  p ictu re is  unusual j only one 

c h ild  n early  portrayed t h is  p ictu re .

4. Organic heart disease i s  almost always present. The 

m ajority  of cases have RlID, CJID is  le s s  common, while 

a combination of both i s  rare. IE on a previously  

normal heart is  rare.

5. Anaemia, le u c o c y to sis , and elevation  of ESd are cocoon.

6 . Chest x -r a y  and ECG are of no d iagn ostic  value, but are 

u sefu l as b a se lin e , and fo r  detection of com plications. 

The ro le  of echocardiography remains to  be seen.

7 . The p o s it iv e  blood culture rates are low. The iso la te d  
agents were species of Staphylococci, Enterobacteriaceae, 

or a mixed culture of both.

8 . The m orta lity  rate is  high. The major causes of death  
are cardiac fa ilu r e , neurologic com plications, pulmonary 

embolism and d efective therapy. None of the other 

featu res was of any prognostic value.
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RECOMMEXDAT IQN3

1* IE i s  a very d i f f i c u l t  d iagn osis to  make, esi)ecia lly  

in absence of p o s itiv e  c u ltu res . More laboratory  

d iagn ostic  a id  may help to  support the diagnosis*

( i )  Echocardiography should be done in culture  

negative p a tie n ts  (8 ) .

( i i )  Ear lobe p eriph eral film s for h is t io c y te s

and macrophages, as evidence of the stim ulated  

RES (1 ) .

( i i i )  C ircu la tin g  immune complexes by the polyethylene  

g ly c o l (PEG) p re c ip ita tio n  t e s t  is  p o sitiv e  in  

84/ff (2 2 ).

(iv ) Gone marrow asp irate  can be cultured p a rtic u la r ly  

in p a tie n ts  who have been on a n tib io t ic s  (2 ,2 l ) »

2* An attempt should be made to increase the rate of  

culture p o s i t iv i t y .  To increase the y ie ld  (21)*  

i t  is  recommended that *—

a) At le a s t  three to s ix  sets  of blood specimens 

should be drawn over a period of 48 hours.

b) The r a tio  of the blood to the liq u id  culture  

i medium should be 1*10 to 1*20.
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3* The organism s isolated, suggest there may be need to  

change the f i r s t  lin e of ^drugs, using gentamycin 

in s te a d  of streptom ycin to cover Staph, a lb u s.

4. IE j u s t  lik e  m en in g itis , should be given la b e ls  

such as Staph, aureus IE or culture negative IE. 
These la b e ls  g ive important connotations regarding  

both  therapy and prognosis ( 2 ) .

5. The th o ra c ic  surgeons should be consulted in cases 

•with in tra c ta b le  cardiac fa i lu r e .
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CCF = Congestive Cardiac fa ilu r e  

l i -h 1 ta r ia  = M icroscopic haematuria 

^-BUN = Elevated blood urea nitrogen  

F-Clubbing -  Finger clubbing  

Neuro « Neurologic m anifestations  

Il'morrhagic = Haemorrhagic 

Br-pneum «  Bronchopneumonia 

Leuco »  L eu cocjtosis  

+ = P o s itiv e  -  = Negative

N/A = Not a vailab le  

III a M itra l incompetence 

MS o M itra l sten osis  

AI o A o r tic  incompetence 

AS = A o r tic  sten osis  

CO-AO o Coarctation o f aorta  

VSD m V en tricu lar sep tal d efect  

S .typ h in  = Salmonella typhimurium 

Citrob = C itrobacter  

pn = Pneumonia

S—Arach a Subarachnoid haemorrhage 

Cath. «  Cardiac ca th eterisation

Pulm a Pulmonary
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