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SUMMARY

Cas s of acut bacterial meningitis wer studi d by reviewing c s

cord r tro pective1y ov r the five-year p riod fram 1971 to 1975. Records
of 372 chi1dr n aged on month to twelv years wer studied. A slight male
pr do inanc • s x ratio M:F bing 1.3:1 wa not d. th majority of cases

occurred in childr n und r the ge of 2 years. and the greate t number in the
1-6 month age raup. 38.7% of cases grew an organi m on cerebra-spinal flui
~·S.F.) cultur and both streptococcus pn umon1ae and Ha mophilus Influenzae

w re to ther the commone t organism ccounting for 48.0 and 26.7% of po itive
cultur s respectively. The case-fatality rate was 16.4% th six leading
p nting f ature in ord r of frequency wer n ck stiffness. fever. positive

tni~s sign. convulsions. irritability and a bulging anterior fontanelle.

Th ge group un r 2 year dev loped most of the complic tions. with
~ roc phalus bing the common st complication ncount red. All the cas s
which subsequently develop d hydroc phalus had convulsion s pr senting
f tur. r ast feeding did not influence th outcome of the diseas •
Po sible ways of reducin mort lity r te re discuss d and recommendation
for rapid evaluation of C.S.F. made.
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INTRODUCTION

Acute ac ri 1 ningitis remains a leadi" dical rg ncy nd

con titut s n i ort nt caus of illn ss and ath in infancy nd childhool.
Bact ri 1 ningitis ccount d for 25 per cent of all neurological admissions
at two c nt in Kenya revi w d rec ntly (Oduori and Sh h (1». Amon t th

-top t nM dis a s in Kenya, meningitis was r nked fifth and sev nth common st
il1n s in paediatric admissions at two centr s (Kh n (2». Oduori (3».

v ral f atur s of the dis ase are of curr nt int rest. first. although
t a v nt ffective antibiotic therapy has greatly improv d the outlook of

h pat; nt with men,ingitis. over the 1 t two d cad s there appe rs to have

be n littl reduction in the case-fatality r t. (Haggerty (4), Smith (5».
con ly. epid mics of ningococc 1 ningitis are still reported incre~ ingly

fro 1100ver the world including Kenya. and the appe ranc of resistant

str in sist nt to chemother peutic agent has be n di turbing (Shafer A.G. (6»
Ogumbi (7). B.M.J. Editorial (8) Go1dacre (9». Thirdly ther has been a
docu nt d incre s in cases of H. Influenza meningitis and th di covery of
Ampicillin r sistant strains of H. Influenza B has meant a r vision of treatment

protocols which w re in use over th last d cad {Michaels (10, I~.M.J.Editori 1
(11» fin 11y inte st has b n rekind1 d into the possibility of immunising
su c ptib1e populations against th common st occurin strains of haemophi1us

inf1u nza and meningococcus (Morti r (12), Go1dacr (9».

The pattern of meningitis h s b en well documented in East Africa though

the actual incid nc in the gen ra1 population at larg is yet to be st; ted
as most seri s are from selected hospital population. This typ of information

1 e p clally valuabl for local health p rsonn 1 and in making geographical and
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hi toric.l comp rison. A study of clinical features in pneumococcal meningitis

IS b n do in Ugand (Hutton 13» but th re has been no simil r report on

nin it; in ~ nya. This tudy wa undert k n to nalyze all cases of acut
blct r; 1 nin it1 admitt d at th Kenyatta National Hospital over the five

1971 to 1975 in the P ed1atric wards. It w s the aim of th tudy

to i tHy t presenting f atures in this dis ase and to relate thes to the
outco of the illness. The second aim of the study was to ev luat the
import nc of the labor tory di gnostic criteria in the diagnosis of the

s. Thirdly it was th aim of the study to identify factors which influenced
th outco of the d1sease and thos factors that can b manipul ted to effect
a duct10n in mortality n other complications r su1ting from this dis e.

MATERIAL AND METhODS

All the ca e records of the Paediatric dmissions at Keny tta N tional
ospital over the p riod J nu ry 1971 to Dec mber 1975 were *tudi d. The cases

who w r tre ted for acut bact rial meningitis excluding tub rcu10us meningitis,
menin itis s condary to central nervous trauma or malformations 1ik fistulous

tr cts of the spine, were ~elected. Also excluded were all babies aged 1 ss

than 28 d~s and h ving meningitis b cause th ir patt rn of dise s is an
entity on its own (Murr~ (14». This 1 ft childr n g d betwe n one month to
12 ye rs for inclusion in the study. Case w re also sought from the recor s
of th 1 boratory whe cer brospina1 fluid (C.S.F.) is done, cords of death

c rtific tes at the City Mortu rYe s 1ecting inst nc wh re meningitis was

r corded as a cause of death. Al 0 studi d wer postmortem records wh re

menin i is was established on necropsy. The di gnostic criteria for inclusion

in the study were th following:
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(1) Bact ria1 cu1ture from th C •S •F •

(1i) t ril pyo nic .S.F. where more than 5 hite blood cells per cu mm.
w r found. The majority of the cells having been polymorphs.

(1il) Positiv bacterial culture from blood and a C.S.F. tap which sho ed
mo than 5 white cells per cu. mm. The organism isolat d from b'looa
wa pr su d to be the off nding ag nt in cau in meningitis.

(iv) All ca s which at postmort m showed vidence of meningitis even though
ther was no r port of a positive C.S.F.

From th cases that s ti fi d the above criteria was then extracted

standard items of information which included age of the patient, sex, report of

th C•• F•• history, re ul s of physic 1 x min tion, any tre tment given before
dmission nd in th ward, outcome of the disease and type of complication where

p nt and dur tion of t~ 1n the w rd. In ppropri te case nd where recorded,
mod of feeding, on the breast or oth rwise wa not.d.

for urpose of analysis cases w re then divided into four age groups
s follows:

a) Age 1 month to 5 months and 29 days and group called 1 month -
b) Ag 6 month to the 1 t day of the second year and group named

as 6 month -.
c) Age 2 years to no of the fourth year and the group named as 2 y ars -.
d) A e 5 years to the twelfth birthd y and group call d 5-12 years.

The data so coll ct d was then analysed and tabulated to show the ge

scatt r of the c ses accor ing to th se groups, nnual incidence. ca e-fatality
rates. types of organisms causing meningitis. duration of stay in the wardg

f qu ncy distribution of the presenting features and their relationship to
complications and for the a e groups 1 month, 6 month. nd 2 years - the
ssoc; tion of bre ,t fe lng nd outcome of diseas •
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RESULTS

A total of 372 patients were identified as having had acute bacterial

meningitis. There were 213 males and 159 females giving ma1e:fema1e ration of
1.3:1

Table 1 hows the annual incidence of meningitis due to all organism;;
during th period under study compared to the total admission in the Paediatric
wards. There was a case fatality rate of 16.4% over the 5 years.

TABLE 1: Annual Incidence and Case fatality Rates

of Acute Bacterial Meningitis during the
Study Period. 1971 1975. Percentages are
expressed in brackets.

YEAR TOTAL ADMISSIONS CASES OF DEATHS DUE
for the YEAR MENINGITIS TO MENINGITIS

1971 2822 57 (2.0) 10 (17.4)
1972 2149 89 (4.1) 17 (19.4)
1973 2012 63 (3.1) 17 (17.8)
1974 2391 71 (3.0) 13 (19.9)
1975 2036 92 (4.5) 10 (10.9)

TOTALS 11410 372 (3.4) 62 (16.4)
The age scatter of the cases over the age groups shows that 79.5% of the

patients were under the age of 2 years as can be seen in Table 2.
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TABLE 2: Ag Sc tter of Pati nts 1n the Study

A E NUMBER OF PATIlNTS PER CENT

1 month 165 44.3
nths 131 35.2

2 Y r 40 10.8
year •.12 y ars 36 9.3

Tot ls 372 100

Ta 1 3 shows the dur tion of stay in the ward and the period stayed in

th w rd of those who died.

TABLE 3: Duration of St~ in Ward. In Brackets is

number who di d in r 1 tion to P riod in Ward:

O. OF DAYS LESS T
I WARD 5 DAYS

1 month 39 (1 )

month 22 (7)
2y rs 9 (3)
5- 2 Y rs 5 (1 )

Tot 15 75

5•.6 DAYS 7•.13 DAYS 14•.20 DAYS 21 DAYS TOTAL

7 34 4 44 (1) 165 (34)
3 (2) 37 (3) 38 (5) 31 (5 ) 131 (24)
5 11 (2) 8 7 40 (4)
2 11 (1) 10 4 36 (O)

17 93 60 86 372 (62)
208 ca es were diagnosed s meningitis fter a cell count alone in C.S.F.

and 107 cas by both c 11 count and culture of C.S.F. Direct s ar with gram
t 1n show d org nis in 2b c ses amongst which 17 cas s subs quent1y id not
row any organisms on culture. In 131 cases C.S.F. sugar was less than 45 mgms.
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TABLE 4: ~~de of Diagnosis by C.S.F. in Cases under StuQy

C 11 count above 5 per cu mm. 208 cases

Significant pl ocytosis and Positive culture 107 cases
o cell count done but culture positive

on C.S.F. or blood
43 cases

'.3 cases
Diagnosis at Post Mort m 14 cases
C.S.F. sugar less than 45 mgm% 131 cases

Table 5 shows the or anisms isolated from the C.S.F. In cases diagnosed
at postmortem no attempt was made to obtain a C.S.F. culture presumably because

of the ever present danger of contamination. The children with salmonella
ningitis all had a high mortality and only 2 survived. In all cases salmonella

typhimurium was the type isolated n 11 th cases w re in ge group 6 months

to 2 ye rs. In addition to recovery of salmonella from C.S.F. they had positive
cu1tur s for salmonella in blood. stools. and urine. One case aged 3 years
ha E.Coli rown from blood and significant C.S.F. pleocytosis and died. It
is shown unuer column of salmonella and other organism. No cases of Uacterium
Anitratum n~ningitis were found.

TABLE Sa Organisms isolated on C.S.F. in BraCK ts is shown nu er
of deaths from each organism

ORGAI ISM NO. OF CASES NO. OF CASES CASES IN NO. OF CASES TOTALIN 1 month - I 6 months- 2 year - b - 12 years
H. lnfluenzae 12 (1 ) 19 (2) 0 0 31 (3)
Pneumococcus 39 (4) 34 (4) 7 (0) 4 (0) 72 (8)
Meningococcus 2 (0) 2 (1 ) 8 (0) 10 (0) 22 (1 )
Salmonella/others 4 (4) 2 (1 ) 1 (0) 0 7 (5 )
No Organism 108 (25 ) 24 (16) 24 (4) 22 (0) 228 (45)

Totals 165 (34) 131 (24) 40 (4) 36 (0) 372 (62)
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TABLE 5 (b) ShO\'1sthe organisms isolated over the Period un~er study

1971 1972 1973 1974 1975 Total

• lnflu nza 4 8 4 7 8 31
• Pneumonia 13 16 12 14 17 72

n1ngococcus 3 2 4 6 7 22

1100nllae/oth r 2 4 0 1 4 7

organisms 35 59 43 42 56 228
Total 57 89 63 71 92 372

Table 6 haws a list of presenting features in cases under study. Neck

tiffne s w s th most frequent observed ign occuring in 65% of al1ccases and
Wi recorded most cOlllOOn1yin the age group 1 month - where in 83% of cases
1twas obs rved.

fever was the next most frequent finding especially in the age group
Bonth ~ where 73% had a temperature above 38 degrees Centigrade recorded.

A positive Kernig1s sign was noted in 44 percent of cases especially
in th old r child 5-12 years old, with three quarters of cases having a
posithe sign.

J •• I (1 ,
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TABLE 6: The Frequency of Pres nting Signs nd Symptoms with

percentage of cases showing each Feature in the four
a9 groups.

PRE ENTING 1 MONTH -
NO. %

6 MONTH-
O. %

2 YEARS -
NO. %

5 - 12 years
NO. %

TOTAL
NO. %

1, Iec Stiffness 105 64 108 83 20 50 20 56 243 5

2, f ver 98 59 94 73 12 30 17 47 221 59
3, Positive Kernigs 69 42 71 54 12 30 27 75 165 44
4, Convulsions 62 38 70 53 4 10 0 0 13 34
, Irritabi 11ty 68 41 48 37 11 28 7 19 134 33

D, Bulging Anterior 66 40 48 37 0 0 0 0 114 31
fontanel1a

7, Vomitin 68 41 36 28 4 10 2 56 110 29
, 0 h r inf ction 37 22 37 28 4 10 11 31 89 24

Pneumonia 52 32 27 21 8 20 0 0 87 23
• ick100 ins 22 13 24 18 7 18 8 22 61 16

Anorexia 27 16 24 18 0 0 3 13 52 14
, Otitis ledia 11 7 11 8 4 10 0 0 26 7
, iarrhoea 0 0 18 14 4 10 3 13 25 7

c rebrate 13 #$ 2 2 0 0 0 0 15 5
daches 0 0 1 1 4 10 8 22 13 3

, H patomega ly 0 0 iO 9 0 3 1 13 3
pleno al.v 6 4 4 4 0 C 3 13 13 3

, Ra n 0 C 2 2 3 8 3 13 8 2
, Large head 5 3 3 2 0 0 0 0 a 2

Dehydration 1 ! 4 4 4 10 0 0 9 2
Co 0 0 2 2 3 8 3 13 8 2

, Ab omina 1 Pain 0 0 0 0 3 6 0 0 3 1
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The nt rior font nella is generGUlOy pat nt up to 2 yelrs of life. It was

found to b t ns in 31% of total cases but with the und r 2 y ars 39% of c se
were having a bul ing ant rior fontenalla. being more often found in thos 6

nths nd 1 SSe Vomiting was most oft n r port d in the age group 5 - 12 years

n 1 st co n in th g group 2 y ars -. About on third of cas s w re
d .crib d as irritable or listl s •

Skin ra h s w re infrequently s en nd only the 5-12 years had a siz able
n ber of obs rv tions wh n 13% of c es w re record d as showing them.

53% of th ag roup 6 mon h - • h d history of fits. Th s ge
roup lor cord d th highe t number with fey r.

total of 47% of chi d n w re ob rv d to hay ith r
pn umonia or oth r inf ctions, the 1 tter consisting of upper respiratory
infection inly; only small number (7%) had otiti dia. An ev n s 11 r
n ber of patient p nted with signs of alt red con ciou ne s ither comatose
or s micomato e. This featu was common t in the old r child 5-12 y ars. The
01 r chil 9 in had mo vomitin. a f atu which occurred in 56% of them.
22% of thes older children 150 compl ined of h adaches in a larger numb r than
th oth r groups (22%).

204 childr n rec iv d mpicillin which wa the main drug of tr atment,
initi lly giv n intr v nou ly nd later intra cularly nd oft n being
dischar d on oral mpicillin. The 28 c ses shown as h ving rec iv d so oth r
tre tment 11 Table 7, the "other tre tment" consisted of dru s like g ntamicin
1n al n 111 ca or Kanamycin for oth r types of gram-n g tiv organi ms.
Intr th cal dications re not us d wid ly except in cas s of salmon 11 e when

9 ntamicin was oft n introduc d intrath cally.
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TABL 7: Treatment used for Cases:

Ampici1l in
Crystapen/Chloramphenicol
Crystapen

204 cases
87 cases
59 cases

"other treatment" 38 cases

77 of the cases were tr ated for some days b fore arrival to hospital,

mst of them in a local dispensary. Table 8 shows the duration of symptoms
in all the cases before rriv 1 to hospital. It also shows the complications
~at resulted from the disea e.

48% of 29 cases who ha had symptoms for 3 days before arrival develo d

co lications. In all th age groups it wa observed th t 59% of the 44 cases
who had h d symptoms for one or more days before arri va1 to hospi ta1 ,
subsequently dav loped complication perman nt in natur •

6 childr n had sickle cell disease nd in 4 pneumococcal organisms w re

rown on .S.F. culture.

"l.



TAblE b: uuration of Symptoms before arrival in Hospital

and Subsequent developr~nt of Permanent Complications.
Percentayes are expressed in brackets.

DURATION OF 1 month - • 6 month -. 2 years - • 5 - 12 yenrs Total
SYMPTOMS IN Cases Conp1ications Cases Complications Cases Complications ~~ CO!llPJi(;!tio!ls Cases Complications

lAYS

1 12 0 14 0 2 0 12 0 40 a
2 43 9 (ll) 21 0 0 0 0 4 68 9 (13)

3 29 13 (48) 17 2 (15) 14 2 (14) 3 0 68 17 (27)
Ll) 4 18 4 (22) 15 1 (17) 14 1 (7) 4 0 51 6 (15).-

!> 12 3 (25) 8 1 (13) 2 1 (50) 7 t 29 5 (42)

6 7 2 (29) 4 0 2 0 0 0 13 2 (15)
7 + 14 26 (59) 4 3 (75) 6 3 (50) 1 1 (100) 55 33 (60)

Total 165 131 40 36 372 72
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Table 9 shows the incidenc of complication. 137 cas s develop d

complications which w re either temporary or permanent. Death was the commonest
complication an occurred in 62 cases. On 14 occasions meningitis wa di cov red
for the first tiR~ at necropsy. Next fr quent was hydrocephalus in 15 cases.
Subdural ffusion which is an example of a temporary complication occured with
the sa frequency as brain damage and paralysis of limb which wa commonly
hemipl gic in type. The ei ht cases who developed other cranial nerve palsi s

consisted of 5 cases with seventh nerve palsy and 3 with various types of
ocular muscle palsi s. hese were in some cases temporary complications.

T Ll 9: Inci ence of complications in variou ag groups
Percentages are expressed in brackets

OMPLICATIO CASES IN EACH AGE GROUP
1 month -

1. Subaural Effusion 6 (3.6)
6 months - 2 year - 2-5 ye rs Totals

2. Hydrocephalus 7 (4.2)

6 (4.6)

7 (5.3)

o o 12 (3.2)

15 (4.0)1 (2.5) o

3. Cranial erv Palsies
i) Blindn s 3 (3.3) 0 0 0 3 (0.8)

ii) Deafness 0 2 (.5) 0 0 2 (.5)
ili) Other Cranialerve P 15y 1 (0.3) 5 (3.6) 1 (2.5) 1 2. ) 8 (2.2)

4. Cer bral Palsy 2 (0.6) 10 (7.2) 0 0 12 (3.2)
5. Hemiplegia 4 (1.2) 8 (6.0) 0 0 12 (3.2)

• Death 34 (9.2) 24 (16.8) 4 l (5.6) 62 (16.4)
7. Recurrence 0 2 (1.5) 0 0 2 (0.5)
8. Epilepsy 1 (0.3) 7 (5.3) 0 0 8 (2.2)
9. Oth rs 1 0 1 0 2 (0.5)

Totals 27 (14.4) 69 (49.3) 3 (18.0) 3 ( ~.4) 137 (36.7)
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TABLE 10: Association of Presenting f tures and one t mporary

compl1c tion i, . Subdur 1 Effusion with Subsequent
d v Opl nt of Com lications. In brackets is p rcentag
dev loping complications of thos cas s with a giv n

presenting feature.

• Subd~ral Effusion
• Subdural Effusion

Perman nt unber of
Comp11cations Cases

Epil psy 6 (4.4.%)

H iplegia 7 (5.1 %)
Cranial Nerve Pal y 7 (5.1%)

Hydroc pha1us 15 (11.0~)

Death 23 (17.2%)

Epilepsy 5 (41.7%)

Cranial Nerve Palsy 4 (33.3%)

Cerebra 1 Pal y 1 (8.3%)

Any complications

Feature/T mporary Complications

1. Convulsions

2. Convul ions
3. Convulsions

4. onvulsions

5. Convul ions

6. ubdural ffusion

9. Treat nt Els wh re

In a tot 1 of 149 case a9 less than 5 years dietary hi tory was
recorde and the outcome of dis a was related to the mod of feeding. The
aim wa to valu te the influence of breast feeding on the outcome of disease.

TABLE 11: Mod of fe ding and outco of di a • In bracke s is number
of ca es who developed complications - death included, (in perc nt)

Type of feed1ng Nunber of Case and Complications
1 month 6 month 2 years Total

1. st 5 (12.3) 55 (44.1) 1 114 (28.8)

2. Cow milk and 16 (11.9) 16 (42.3) 7 39 (28.1)
other foods.
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DISCU IO

1 C uE'~CI:.

of 3.4% of all th Paed; tr;~ ad 1 sions i

c is nt with Oduori's r1 s 1) in wh1c nin iti account d for 3.8% f

hi P t1 nts. Elsew re in Africa it ccounts for 0.3% to 10% of tot 1 Pa die ric

• 15sion (rown (15), H (1».
Th low st admission rate occurred in 1971 (2%). Ov r th y ars und r

t th re was fluctuation of th nu r of cas s. ith a

lnc se nnu 11y. Th h s be n n1 9ith s n

15 in cent y rs (Mich s (10». Th f cto as ociat d with fl ctuatio
in nUl rs of cas s no c1 ar from this stuQy. Howev r, towards th
of 1974, th was an p1d rtc in ningococc 1 n1 i is at Machakos which 1
40 11 nd this co 10 h v art1y ccount d for th 1ncre s in th n r
f ca s n 1n that yr.

neiother

to an 1 s th tribal b kdown of th s c s s the
jority of adm1 sions to this ho p1 1.

r hie 1 re on th y live in region round th hospit 1

a issians to this hospi 1 h v h • 51 ilar

o

uri w re Kik~us.
Thi i b e of

x ri nc (un u (17».

A CATTER:

T e ority of patt nts (79.5%) in thi stu~ w re d 2 Y ars an low.

Ot rs ( ro n (1 ), Murr (14). hol (1). Gold cre (9). had similar s lts
i ri in n outsi Afr1c. nin iti 1 pri ril 011 as

Th1s 0 servation 15 r lev n w n con i ra ions for.
roup 1n i Aisation progra s are ad when it b comes a practical

pro in wi r v ntu l1y. (Gol cr (».
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C~E-FATALITY RATES

The cas -fatality rate of 16.4%. the average for the five years under
stuqy. compares favourably with the British study reported by Go1dacre (9)
where a rate of 12.9% was recorded in regional study. Reported case-fatality
rates from Africa rang between 22 - 34.9% (Hadgn (16».

Over the five-ye r period the case-fatality was const nt with a significant
dn)p in 1975. Haggerty (4) has commented on th absence of reduction in ca e-
fatality despite optimal treatment. This calls,' for continued research into

nt pl ns of this disease.

The drop in ca e fatality rate s en 1n 1975 ~ be attribut d to the

tncrea d numbers of meningococcal meningitis which s has been hown lsewhere
carries lower mortal ity rate (Brown (15).

STAY IN WARD

41 per c nt of pati nts stayed in the ward for two to thre week. For
those who died, d ath occurred in t (71%) before the fifth d~ of admission.
23% of patients were in the ward for more than three weeks.

A knowledge of duration of st~ in these ca es is relevant 1n relation to
th n ed for repeat lumbar punctures. a proc dure that carries a definite risk
(B.~.J. (22». Such risKs include in the short term c~bellar coning and d ath.
The knowledge of duration of ward st~ is important in deciding the timing of
uch a procedure and duration of treatment. Most of the pati nts (64%) wer

in the ward for at least two weeks.

In fatal c se where death occurre r pidly fter admission. this could
hav be n partly becau e many of th m (60%). came to ho pital late when littl
could be done to sav them.
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Tn v lu 0 pro tell coun on C.S.F. h n rec:OD111l"!
(19».h b n h n in this st • In 6% of i nosi

us1n this proc u 10n. It i a procedure that can b carri d
5i1 in th 51 r 0 laboratory. Everyon perfo 1n9 lu Cr puncture

ould ~ f iliar with th t cnniqu of c 11 tOu ting.

The i of est; tiQn of C.S.f. pro in ug r is oft n
i in1shed to occurrence of bloody t p. Low C.S •• sug r. a d1 nostic

f ture in t nin iti • was fou d in third of the eases (34.9%). Th
01 nos ic v lu of C.S.F. sug r 1 v 1 i nh nc d by a simult neous timation

f blooa su ar (erin (20), nkes (21». Blood sugar w re rarely don in

th c as un r Itu •

oth Diplococcus pn ni th co st
or anis recover on .S.f. cultur • together ccounting for 80% of pos1tiv
c ltures. k. influenza w s 1501 t d in cas s una r the ge of 2 years only.
Thi h s b en th ex rienc of others {W hole (lti).Oduori (3» ••

n1y 5.7% of c $ s h n organism causing the disease id ntifi d on
ulture of lood or C.S.F. or on r ~sta1ning of C.S.F. s ars. Tht 1 ft

tria clinicians wi 0 two ir 5 of cases whom knowledg of necessary sp eific
treatnent was 1 ckin. R ported eries (Urown (15). Oduori (3» h Q organis

coy ry r tes r n ing b tw n 28.6% and 44.6%. In order that speci fic tre tn'fit

iv n w tch i pr1~ ons1 eration in ffectiv manag ment of this
01 e. hi h r r t of org nis ;dent;fic tion 1s eSlentl 1. To chlev

tli it i YOC te hat C.!>.F. houlo pl C1 tit' tly s in thoa
de Cribed by hu hes (Jel1iff (19». 100 cu1tu s obtained in 11 c ses s

11 s resp1r tory tr ct w cultures.
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An d ition 1 d1 n tic Ii th t has be n d scr1 is th count r-

noeleetrop 0 si t chn1qu (Mitch Ils (23), Edward (24» which a teet
Diet ri 1 nti ens. It has be n founa cheap. rapid ana s nsitiv
t nt has b n start d (Whittl (25». Its main aisa vantag lies in th

nstration at with good labor torie and xperienc personnel, it ha not

51 nificantly 1m ro t
p hole (1 ». The th

fre u ncy or th ccur cy of clinical i no i
gives no fa1s po itive nd only a few false

nigativ$(Han 1 ton (26». This tho would improve identification of
or nis~ and would be espect 11y u ful in 1 r r Ui tr1ct nd Provincial
11 or tori s,

o n r diagnostic ai s which r t chnical1y more difficult an xp n iv
o p rfonllincluue the flourescence-labelled antibody t sti" of C.S.F. for
~ rial antibodies or cell constituents (Fox (27). The Linwlus test for

n tox mia of gr m-ne ativ in~ ctions (N chuum (2&.» and the estim tion of
nZylis. Th nzy 5 lactos d hy rog nas and lutalOO-oxaloactic

tr ns in s a raisea 1n bacterial and not in viral n nin iti • Enyzy s

sti tion 1s therefore nonspecific ald will probably remain a research tool

for so y ar •

UA TE UM ~1ITRATU

ct riu n1tr turn ning1t1 h s been report d from W t Africa
(OdY oam1 (29» nd since the coq>letion of this stu~ on cas ha b n s en
( n ub1i~heu) fro the a diatric wards at Kenyatta 'ation 1 Hospital. It is
an or nism 10ngin to the ~ti ae roup, a term hich denot s th reups
abi11ty 0 mi lick 0 h r bacteria on morphological ex min ttcn, sp cially tn
Neiss riae. As the qimea organ1s organis are n rally s n 1t1ve to a



nt r n of antibiotics, t tracychin s n nrinoglycosi s. it can

iff1 lties in t ting c s s initially pr s d ningococc 1 on gr m-
s ars. Tn org nis I also caus s only a ld pl

rou r n.iv diplococci.

Four of ix c with si kl 11 ise $ had an org n1sm cov red
11 i pn u coccus. Ro in on ( has reported thi

v pneumococcal menin itis. a fe tur expl ine
on t ive pro r in 5y em.

PRES lING FEATURES

Thi stu~ showed that in child ith menln itis, phy 1ca1 examination
re 1 ortant th n hi tory 1n arriving t a 1a 0 is. In older nt lcren,

as h cl th chest vo itin , n c stiffn ss
posi iv Kern; 's 51 n. In h ahild n a d le th n 2 ye rs th tr d

s n in only 39% of cas s.

This w s th cO'OIDOnes ntin f atuf r co d pecial1y in th a
roups 1 h 2 years. s. a non- sp fic 51 n. a Jack of

r both ncount d conly 1n th s two
roups. Th se f C ors p ably ctount partly for a hi h proportion of

c s r c ra d as h ving neck tiffness. 3 % of chil ren in these two ge r u s
re recoy red s havin een irritable, wh;ch would su99 st they w re also

un-cooperative.

In all c '. % h n ck stiffn s. Its portee frequ ncy in oth r
tu i out i l t Afric r b n 15% n UO% in childr n of all

s ( rown (1.».
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F v r w s the next co nest pre entin feature. It i a nons c1fic
nin91t15. Studi s outside Ea t Afr1c report its occur nc in ov r

i nts with meningitis (Go (33). r1ki (3 ).C rpent r 5».
ions:

nvulsion occu d 1n a third of p tients nd w re most frequently
oundin the age group month to 2 years. It is a group which has b n no n

re prone to d v lopin febrile convulsions {Ounst (3 ». This high

f u ncy of fits in n nin9iti5 is a trong ar ument for more lu ar punctures
in th i gnostic work-up of any child 1n thh a group who has fev r and fits

with ut an obvious diagnosis.

Pneumonia and oth r inf ctions w re ssoci ted with meningiti in a fifth
of as s , hereas in the 1 month - 6 month age group th ssodated inf ctian
w s a pn umon1 1n 3~% of cases, for children 5-12 ye rs 1t was diff nt co-
xisting infettion in 31% of cases. In most of thes cas s in th latter group

it Wi an upp r res irator tr ct tnfec ion.
Otitis med; 1s a difficult d1 gno is to mak in inf nts and th 7% wno

w r reported hav;n ha· t is r inf ction is prob 1) an una r 0 tin~tion.

Future studies m1 ht with benefit. correla th or anis cuing

eningitis and the infection in th se other foci. This will incre e the nu~ber

of c s s wher p cific d1 nosis in loin itis 15 to e made if such a
corr lation d nstrates concordance of org nisms c using meningitis an~ other
associat .tnf ctions.
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.ulging Ant rior font n 11a, Convulsions, and Vomiting

of th se f

in S i

Tils three features n~~ uggest raised intracranial pre sur. They
st (;olloonly.seen in th a9 roup 6 months to 12 years. Few cases had

x ination don w i h would enabl deductions on t e associ tion
ure with truly ra1s d intracranial pressure. Thier occurrence

to th d 9 of ultur 1 closure. A bulging

tontanella b 1ng the x ression of r ised 1n r cranial p ssure in 6 month,
year a~ roup hi t vo itin occurred frequentl in the 5-12 year age

x ( 1) has drawn attention to the importanc of appreciating th

s ntin f atures of v rious dise ses occurring in a given 10c lity. A
coll ction of s eh f ture 1s useful in instructing paramedtc 1 t ff nning

us,)'Dutp tient clinics in developing countries helping them to arrive at

ifferent1al d1aglosis and plan of management rapidly. Use of th 5 f atures
is 0' e in es1gnin9 flow charts which he has shown as eff ctf ve tools in

hands of such workers {£ssex (32», and it requires an ccurat
pres ntiny f ature in dis ase 11k meningitis.

owl age of

URAT 0 0 SY PTOHEFORE ARRIVAL.

61% 0 il syn toms for 4 d~s or 1 5S before dia nosis. hie
tre s s -he acu'tenes of this a1 a • The mortality increased progressi vely

t.he lorag r p tient na ymptor. b fore di gnosis. Prognosis was influ ceo
~ the dur tion of syn~to b fore in titution of treat nt. Below b mont

o aye rt lity oubled if the p tients had sYI~toms for over six d~s. A

fre k r ul WaS seen in the a e group 1 ronth to 6 month ~/ho recorded a high
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~ of co lie tions (48%) if they had had syn~to for 3 d~. Th factors
ISSO 1 t d wi this s rvation w r not appar nt from this tudy.

For th 4 y ar perlo 1 71 - 197 • An ieil in was eonsi r d to 1d al

intiiotic for treatment as it was effective a9 lnst oth the N. Meningococcus
and H.lnflu nzae. tne tJ rc 1974 how y r , finlt "lidnee of r 51st nt
h.lnflu za a strains was 0 taine (Murr y (14» necessitating a change from
th1 attitud. ~~re patients then received cry tal11ne enicill;n and
chlor ill h nicol. Tn ro1 of th v rious en uoth rap utic r 9i s w s n

in this study.

ragstthe 2 fatal cases, 23 of them (37%) had convulsions as presenting
feature. Fits occurred in 34% of all cases anQ this presenting feature ~Iasnot

founa strongly associated with de tho

tpi lepsy.

t.i~htof the cases whici v ntually eyelup~" r current fits, of hem a
initially had seizures as a lJr~sntiny f ature, and five of them h d the course
of t eir illness complicate by the development of a subdural effusion. I

ould p r th n convulsions and subdural ffusion predisposed these ti£;~I!.S

to more brain in ults expressed eventu 11y as epilepsy. Epilepsy was the
ixth co nest c mplication in tlis seri s.

f!¥drocephalus.
Th second co nest co l1cation in t series wa hydrocephalus. Th~

lb pati nts wno ev 1 p Q hydroc ph lu v ntua11y. 11 had convu1 ion s a
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presentingfeature. This again indicates a rooresevere inflamrnatory process

by the disease in this group.

lIaterhouse-Friedric lsen syndrome

This serious complication of adrenal failure ssociated with meningococcal

infections was not dia nosed in thi series of atients. If more post-mortems
were (loneamongst the children presenting in extremis and comatose this clinical
entity woulCi probably have been more frequ ntly reported. MpaiNe (37) an
brown (1&) do hot mention it in th ir seri s of patients.

Oth r Complications

The 6 month to 2 year age group had more complications than all the
other a e groups and also the highest case-fatality rate. It 1s the age

group vulnerable to febrile fits and as was seen earlier had the highest
frequency of colvulsions. Their disease pattern would seem to be of more

,severe nature than the other age groups.

BREAST FEEDING k~DCOMPLICATIONS.

For the 149 cases ana1,sed the mode of f eding did not influence the
outcome of disease. ~reast milk has be n shown to offer protection against
childhOOd gastro-intestinal and respiratory infections {Jelliffe (19) 15
per cent of patients had those infections on the initial examination which
meant this protective role of breast milk had already b en compn;mised in
them. The time sequence of these infections an meningitis was not recorded
and this is the only w~ a meaningful deduction of the role of breast feedi~g
in tne outcome of meningitis can be r.~~e.
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CONCLUSION •

This stu~ ha confirmed th high vulner bility of children und r 2 years

ing tting meningitis. It bas shown an increas ;n th nunb r of cases over

~ years under study.
The duration of stay in the ward has be n shown to be two to three w eks

in over a third of patients (3 .2%). Est; tion of C.S.F. sugar was considered
useful in diagnosis of on thir of cases, and cell counting in C.S.F. as the
rost important diagnostic procedure.

h mophilus influ nz e nd Diplococcus pneumoniae were found to be the
c n nest or nisms i the c usation of meningitis.

The children aged 6 month to 2 years were shown to have the highest
likelihood of developing complications after an attack of meningitis.
Convulsions as a pres nting feature was found to be associated with mar
cow~lications specially death and hydrocephalus.

Neck stiffness, fever, positive Kernig's sign, convulsions, irritability
and a bulgin anterior font nella were the six leading presenting features in
order of descending importance.

-, .
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