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The roles of causative factors responsible for prevalence of malaria in the village of Solana, India, were
studied. Mosquitoes and larvae density in and around the area were measured by precess of random
sampling and counting their numbers under microscopy. Malaria in population of the village was diag-
nosed by standard ELISA method and malaria antibody capturing level were measured against three
Plasmodium falciparum antigens. The effect of insecticides for the contro! of malaria was also evalu-
ated. Results of study showed that more than two third of village human populations (75%) were suffer-
ing from malaria, with 67.14% being children below 14 years of age. Similarly vectors identification
study showed Anopheles culicifacies and Anapheles stephensi as the main source for infection trans- -
mission. Sporozeite positive rate estimated in Anopheles culicifacies was found to be 1.26%. Both vec-
tors were resistant to DDT and Malathion insecticides. Antibody capturing by three different Plasmo-
diuvm falciparum antigens study showed that glycophospholipid antigen (GPL) was able to capture and
detect highest amount of malarial antibody followed by sonicated Plasmodium falciparum (Pf) antigen
and ring infected erythrocyte surface antigen (RESA) i.e. 0.69£0.25, 0.60£0.22 and 0.59+0.23 respec-
tively. Age specific antibody levels was found to gradually increase from lowest to highest age groups
i.e. 0.29-1.18 for GPL, 0.26-0.94 for RESA and 0.25-0.97 for Pf. The study showed that infants and chil- -
dren are highly prone to malaria attacks than the adult population, which may be as a result of low level
of Plasmodium antibody in their circulation.

Key words: Solana village, endemicity, mailaria incidence, antibodies, ELISA, insecticides.

INTRODUCTION

Malaria endemicity is one of
the major public health problems
of India. Recent World Health Or-
ganization (WHO) report suggests
that about 7 million human popu-
lations in India suffer from malaria
anhualiy (1). Incidence of Plasmo-

dium falepparum is gradually rising
according to National Malaria
Eradication Program (NMEP) (2),
and human death rate are increas-
ing i.e. from 500-600 to more than
1000 in recent years. Epidemiologi-
cal study of malaria alec showed

that P. falciparum infection is more
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common in Uttar Pradesh, Bihar,
Orissa and Northeastern states
than other regions of India (3}. In
addition to this, malaria is a major
cause of mortality and morbidity in
developing countries with immense
economic consequences on the af-
flicted population. These include
considerable direct (medical con-
sultations, hospitalizations, labora-
tory tests and medications) and in-
direct (work day lost) costs for
households that are already socio:
economically disadvantaged
(4,5,6,7).

Several studies have shown
malaria infection to be dependent
upon life style and literacy in these
areas. It has also been observed
that human malaria parasites are
becoming resistant to common
anti-malaria drugs (8,9). For the
first time in 1973, resistance to
chloroquine in P. falciparum was
detected in Assam with several
hundred deaths occurring. due to
resistant malaria. Similarly P. vivax
resistant cases were found in Bom-

bay and South Bihar India (10}. Re-

cently, Chloroquine resistant P. uvi-
vax has been observed in different
parts of the tropical region of the
world (11,12,13). In spite of the in-

creasing numbers of resistant
strains, chloroquine is still recom-
mended by the National Malaria
Eradication Program of the Govern-
ment of India as standard therapy
for all types of malaria. Chemopro-
phylaxis with chloroquine, mos-
quito coils, insecticide sprays and
bed nets are generally used for pre-
vention. It has also been observed
that mosquitoes are developing re-
sistance to various insecticides,
which is causing difficulties in the
eradication of malaria (14). Poor so-
cio economic conditions in certam
areas are also causing immense set
back in malaria eradication pro-
grams.

Transmission of malaria is
predominantly common in rural In-
dia but also there is a growing con-
cern about the urbanization of ma-
laria (3). Unplanned growth of the
cities without public services and
hygiene has been found to be fa-
vourable conditions for anopheles
breeding and appropriate environ-
ment for disease transmission (15).
Risk factors associated with the
transmission of urban malaria may
be different from those identified in
rural areas. However, most studies
that have been carried out in rural
areas throw very little light on the
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tailure of malaria eradication pro-
gram and provide little information
of the causative factors and no rea-
sons for the continued spread of in-
fection. It is impertant to under-
stand the risk factors and reasons
responsible for uncontrolled trans-
mission of malaria infection in the
rural areas so that remedial meas-
ures for prevention of disease can
be suggested. Therefore, this epide-
miological and experimental study
was done in Solana village of Uttar
Pradesh (UP), a village of India
where eradication program for ma-
laria started in 1941, in order to
understand the causative factors
responsible for the continued ma-
laria transmission and to suggest
methods for prevention of malaria

in these areas.

MATERIALS AND METHODS
Study area: The study was
conducted in Solana village of Dis-
trict Meerut, Uttar Pradesh situ-
ated near the river Ganga (Fig. 1).
A canal has been built from river
Ganga for irrigation of fields and
the village is situated 500 meter
from the west side of the riverbank.
This canal irrigates the village
fields and supplies water for drink-
ing. Also, four water pond sur-

round the village area and the vil-
lage surroundings are fully covered
with trees, water plants, grasses
and household garbage. One pond
has been cleaned and used for fish
culturing. The village is not con-
nected to the city road system and
mode of transportation is bullock
cart, horse driven cart, bicycles
and tractors. There is no hospital
or public health center in the vil-
lage. There are about 500 families
living in the village with a popula-
tion of 2000 to 3000. Ninety per-
cent of the villagers are farmers
and about 10% are petty shopkeep-
ers, labourers and civil servants.
Several jaggery-manufacturing
units are located in the west sidc of
the village. The main cultivabl:
crops of the area are, sugar canc,
paddy, mustard, animal feeding
plants and beans. Three temples
and one mosque are located in the
village. Two primary schools and
one middle school are present in
the village and one high school 1s
located 5 kilometer from the vil-
lage. Most of the village children at-
tend primary and middle education
in the village only. Almost all fami
lies maintain one or more domestic
animals with most families keeping
their animals inside the house

?ﬂ'- &



95% of the population did not use
mosquito net. Previous general
clinical survey had shown most vil-
lagers to be suffering from fever,
headache, cough, eye infection and
polio. :
Mosquito collection: Mos-
quitoes in and around cow sheds
and houses were collected with the
‘help of cattle bate CB and human
bate HB for 20 minutes by WHO
sucking tube between 4 and 7am.
Identification of the mosquito types
{(genera and species) was done ac-
cording to WHO guidelines (16, 17,
18, 19, 20, 21).

Mosquito larva collection:
Mosquito larvae "were collected
from 10 locations in each pond and
creek.

" Blood fed Mosquitoes col-
lection: Blood fed mosquitoes rest-
ing on the wall under the bed and
corner of the house and also out-
“Yoors were collected. All mosqui-
toes’ blood were collected on a 3
mm Whatman filter paper and
dried in room temperature and
stored at -20°C till use. '

Human blood collection:
Finger prick, thick and thin blood
smear on glass slides, and blood
- soaked filter paper’ samples were

collééted’ from 'subjects with symp-

toms of malaria. Thick smear was
used for the detection of malaria
parasites, thin smear for identifica-
tion of malaria parasite -§pecies,
and filter paper sample for ELISA
immuneassay. Thick and thin
blood films were stained with 10%
Giemsa stain for 10 minutes and
slides were washed with buffer so-
lution and dried in room temipera-
ture. Blood films were examined
under high power oil immersion
lens of Olympus microscope. Para-
sites were counted against 300
white blood cells. ELISA immuno-
assay was performed on the filter
paper blood using GPL (glycolipid)
antigen, Pf sonicated antigen and
RESA synthetic peptide antigen. A
1:100 dilution of serum was made
with phosphate buffered saline
(PBS) and standard ELISA proce-
dure performéd as described by
Roy et al {23). Final agglutination
results were read using LP 300
Pasteur ELISA reader.

Spleen examination: All feb-
rile subjects were clinically exam-
ined by qualified physicians for
splenic enlargement according to
Hackett’s Index (22).

Mosgquito blood meal exami-
nation: Blood meals were collécted

' from recovered mosquitoes for de-
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recteny of anunal and human bleod.
FIASA dots method was used to de-
termine human and amimal inocu-
lation rate according to Roy and
Sharma (24).

Mosquito sporozoite detec-
tion rate: Mosquitoes were dis-
5%
sporozoite detection
gland under dissecting microscope
after species identification.

Insecticide susceptibility
test: The WHO method (25) was
used. Test kits provided by WHO/
TDR were used and batches

sected in normal saline for

in salivary

ol
anopheline mosquitoes were ex-
posed to standard insecticide 1im-
pregnated papers with 4% DDT,
0.1% Ilcon, 0.025% Deltamethrin
and 5% Malathion. The standard
exposure time of once hour was
used. B
Statistical analysis of data:
Data obtained were statisticallv
analvzed using student ‘t” test and
n values were calculated for level of
~ienificance with cut off value as

control mean + 2 SD.

RESULTS

The results of epidemiological

study of malaria in Solana. village

are presented in Table 1. It was

found that 4424 of the village popu-

]
i

.

Puv -

i:ition were suffering {rom different
types of malaria infection and 79%
of thosc infected were found to: e
positive for P. fulciparum malaria.
18.7% for P. vivax and 2,3% were
from mixed infections, Children of
age group below 14 years showed
high prevalence of malaria i.e. in-
fant parasite rate was found to be
more than 65%. Gamatocyte preva-
lence rate in the blood smear of the
subjects were found to be 2.06%.
Total parasite density index (PDIi)
was also high i.e. 5.3%. Enlarge-
ment of spleen in children bejow
age 2-9 years was 51.4%.

Vector/larvae identification sur-
vey: Four Anopheles species and
one Culex species were found i.e.
An. culicifacies, An. stephensi, An.
annularis, An. sapitus and Culex
An.
and An. sapitus were’ found in

quenquefasiastus. culicifacies
maximum numbers during 4 to 7
am ndoor resting collections (Table
2). Three An. culicifacies mosqui
oes were found positive to sporozo-
ite detection study. All the four
tvpes of Anopheles and the Culex
mosquito larvae -were found in

three of the four willage ponds.

pevis _and creeks (Table 3). The

foarth - pond.  which  has  been

=



cleansed and used for culturing
fishes, did not contain mosquito
larvae.

Insecticide susceptibility test:
An. annularis and An. sapitus were
found to be 100% sensitive to 4%
DDT, 0.1% Icon, 0.025%
Deltamethrin and 5% Malathion
but An. culicifacies and An. steph-
ensi showed 30-40% resistance to
4% DDT and 40-50% resistance to
5% Malathion.

Mosqnitoes inoculation rate (Man
biting rate): 86 blood fed mosqui-
toes were collected indoors and
outdoors. Animdl/human blood
identification test found 24 mosqui-
toes containing human blood meal
in their body. Human inoculation

Table 1:
and spleen positive ..

rate was 27.91%.

Immunological sensitivity study:
A total of 389 blood samples were
collected out of which 205 were
from fever cases and the remaining
from patients having no history of
malaria/fever. ELISA results of the
three antigens showed very high
OD “value in subjects above 15
years, moderate among subjects
10-14 years age group and a very
low value in 0-11 months age
group. The ELISA values of anti-
gens titer are presented in Table 4.

Ayt

hey

R

Microscopic examination of age speclﬁc parasite, gametocyte

cunical ﬂndings of subjects Microscopic examination for malaria
Age group No Spleen | Parasite Age Parasite Species % +ve | PIG +ve
+ve +ve specific '
+ve Pf . Pv ; Mixcd |
(Pl bvj
0-11 mon 6f- |4 66.67 3 1 ' 2.33
12-23 mon 4|1 2 50.00 1 1 ¢ - | 116
2-4 yrs 26|19 10 38.46 8 2 5.81 1
5-Qyrs 11460 59 51.75 42 15 2 34.30 |3
10-14yrs 84142 40 47.62 34 5 1 23.25 |1
15 and above 155(38 157 36.77 48 8 1 33.14 113
389 160 172 44.2] 136 32 4 8
41.13% 44.21% 79.06% | 18.60% 2.33% 100% - [2.06
2-9 yre 140 |79 69 50 17 2 4
i : 56.43% 49.29% 49,29% T2.96% |24.64% 2.9% 100% 2.86%
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antigens.

Table 2: Details of mosquitoes/larvae and sporozite positive rate.
Details of mosquite/larvae
Mosquito/ Larves No. of larvae No. of Sorozoite
mosquitoes +ve rete (Yo}
An culicifocies 184 238 3(1.26)
An stephenst 97 ‘169 0
An sapitus 283 305 0
An annularis 166 147 -
Culex quenguefasciatus 209 156
“ 0939 1015 3(0.3492)
Table 3: Mosquitoes larval collection and identification of breeding
8. No Name of areas Types of mosquitoes species emerge from Larvae
1 Pond (1) Ar annularis, An sapitus and Culex quenquefuscialus
2 Pond (2} An stephensi, An annularis, An sapitus and Culex quengquefasciatus
3 Pond {3) An annularis, An sapitus and Culex quenguefasciatis
4 Pond (4} (Fish culture pond) | Larvae absent .
5 Creck An culicifacies, An stephenst, An annularis.
Table 4: Age specific ELISA OD value of fever cases vs P, falciparum

Particular of | Fever | Positive ELISA OD value of antigeh
subjects cages ‘CASES

{Age Group] GPL RESA Pr

0-11 months |4 ] 0.2G 0.20 0.25

12-23 months |2 2 var  |oas 0.35
2-4 vrs 15 1o (.50 0.50 0.48 e
5= Gwvrs 71 58 0.78 0.63 (0.62

10-14 vrs 50 40 0.92 0.87 0.86

15 and above |63 59 1.18 0.93 0.97
Total 205 172 0.6920.25 |0.620.22 0.5 4023
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DISCUSSION
Application of DDT was

started in Solana area of District
Meerut by malaria control team in
1941. The establishment of NMCP
in 1953 and NMEP in 1958 showed
drastic decline in malaria and den-
sity of mosquitoes in these areas.
Also, P. vivax and P. falciparum en-
demicity in these regions were also
reduced considerably due to exten-
sive DDT spray. In 1960s, NMEP
epidemiological survey reported for
the first time that Anopheles culici-
facies was resistant to DDT. Analy-
sis of malaria situation revealed
that malaria was never eradicated
but had onlv declined to low levels
and returned with increased vigor
(2). Furthermore, reversions f{rom
consolidation and maintenance
phases coincided with the DDT
shortages. In the next decade
(1970s}, these problems further
multiplied and as a result malaria
resurgence was widespread. But in
the 1980s and 90s, malaria prob-
lem became -serious and several
large scale out breaks of malaria
were reported. Exophilic vector be-
haviour became more pronounced
and indoor residual spraving {IRS)
had pooi impact on vectors. NMEP

also identified - hard-core areas of
about 51 million populations where
indoor residual spraying {IRS} had
failed (3).

In our study, only two malar-
ial parasite species i.e. P, falcipa-
rum and P. vivax were present in
village Seolana and P. falciparum
was the ﬁredoxﬁinant parasité_;be—
cie in the area. Several epidemiol-
ogical studies also showed the
presence of P. falciparum, P. vivax
and P. malariae .in-Terai region of
UP {26,27). Mosquito larvae of An.
culicifacies, An. stephensi, An. an-
nularis, An. sapitus and Culex quen-
guefastiatus larvae were found in
three main ponds and in all creeks
but no larvae of mosqu'itoes werce
seen in cleaned fishpond.

Infant parasite rate was
found to be very high i.e. 66.67% in
the area and common in both male
and female popuiation of village.
Dev and Sharma (28) found in
three years study, an infant para-
site rate between 25.81 - 41.59%
and the highest in 1991 at
Sonapur, Assam. A similar result
was shown by different authors in
endemic area of Myanmar with
75% in Oktwin village of Myanmar
{29). The gamctocyte positive rate
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in this study was found to be
2.06%, which is much higher than
0.85% 1in the Myanmar study (30).
Four types .of mosquitoes
were collected from cowsheds and
houses of village Solana. [h the
mosquito collection study maxi-
mum number of An. culicifacies and

An. stephensi were recovered. An.

culicifacies is main vector for trans- -

mission of malaria in rural and
semi rural areas of India and ac-
counts for about 60% malaria
cases annually (31). The sporozoite
positi\fe" rate was found to be 1.26%

in An. culicifacies by salivary gland

dissection study. This is lower than _

studies of other workers, whiph
showed salivary gland sporozoite
positive rate of 4.04% (4/99) in An.
dirus in Okiwin village, Myanmar
(30). ‘

Serological study of village
population for presence of malaria
and -anti'b'e_fdy titer showed a very
high ELISA OD values with GPL
and Pf antigens but RESA-R1 anti-
gen showed low OD titer. RESA-R1
antigen has been used for the
measurement of endemicity level of
malaria and anti-RESA-R1 anti-
body levef—éi correlate well with level
of endemicity (32, 33). This study

showed village Solana as a mesoen-
demic area according to RESA-RI1
iZLISA OD results, but spleen diag-
nostic test showed more than 50%
enlargement of spleen in children
hetween 2-9 years of age pointing
toward high endemicity (22). There
is indication from the study that
children above the age of 4 do not
have repeated infection due to high
level of antibody present in their
body ‘Ezzohtrit{uting to protection
against P. falciparum malaria. Also,
recent GPL antigen studies of Re-

masamy and Reece (34) and Scho- ~ -

field et al (35) showed that GPL and
GPI antibodies help in protection
against P. falciparum malaria.

CONCLUSIONS

This study has identified sev-
eral factors responsible for the high -
endemicity of malaria in the village
Solana UP, India. The village and
surrounding area is near a major
riverine swampy area with large
amount of shrubs and bushes,
which form a favourable breeding
site for mosquitoes. Also, there is
no proper sanitation system and no
proper disposal of household gar-
bage, animal and human excreta.
The primary health care (PHC) cen-
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ter of the village is ill equipped with
no qualified doctor or trained medi-
cal technician. Chloroquine is given
as a treatment for most of the fever
cases at PHC without any labora-
tory investigation, so that drug re-
sistant strain of parasite might
have developed in the village popu-
lation. In addition vector mosqui-
toes have been found to be resis-
tant to ‘various insecticides further
complicating the situation. It is
suggested that proper cleaning of
surrounding area, good sewage dis-
posal and hygiene, which are main
principles for healthy and good liv-
ing should be striétly followed. Cat-
tle shed should be located outside
human residence. Regular use of
Deltamethrin impregnated bed nets
and /wall residual spay (with Icon)
may reduce the incidence of para-
site transmission. Lastly, malaria
biomedical engineering procedures
of NMEP and WHO should be im-
plemented for better management
and prevention of malaria.
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ORAL PROTOZOA IN A NIGERIA POPULATION
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A study aimed at establishing the occwrrence of oral protozoa in a Nigeria population was carried out
over a 6-month period, January 1998 to June_1998. A total of 203 dental patients attending the dental
clinics of the University of Nigeria Teaching Hospital (UNTH), Enugw were involved. Scraping of plaque
were taken from the buccal surface of T16 and T36 (near the gingival margins) and placed on individual
glass microscope slides. To each was added a drop of saline, which was mixed with the plaque and
covered with a coverslip and then examined immediately. Thirty-three (16.30%) of the patients har-
bhoured protozoa in their mouths. Of these, 10 (4.9%) had Trichomonas tenax, while the majority 23
(11.3%) had Entamoeba gingivalis. No patient had baoth species of protozoa in their mouths. The asso-
ciations of age, sex, teeth cleaning and other dental parameters with prevalence of protozoa were re-
corded.Our findings suggest that poor oral hygiene, calculus, old age and loss of attachment of perio-
dontal fibers are factors which favour the proliferation of Entamoeba gingivalis.

recorded in adults with periodente-
sis and atrophy of the perioden-
Trichomonas tenax were first de- tium, somewhat lower in adults
scribed from the human mouth in

INTRODUCTION
Entamoeba gingivalis and

with gingivitis (2). No study has

1849 and 1850 respectively (1).
Studies from different parts of the
world have confirmed that both or-
ganisms parasitize in an oral cavity
" changed by inflammation, yet also
in a healthy mouth (2,3,4). Their
highest occurrence rate has been

been conducted on the topic in
Eastern Nigeria. The present study
was carried out in the dental clin-
ics of the University of Nigeria
Teaching Hospital, Enugu.
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MATERIALS AND METHODS

A temporary laboratory was
set up in the Dental Clinic of the
University of Nigeria Teaching Hos-
pital, Enugu, Nigeria and all pa-
tients attending the clinics were in-
cluded in the survev. A prepared
chart was used to record informa-
tion or age, sex, dental parame-
1ers, teeth cleaning and protozoa
isolated. The dental parameters
were recorded by the dentists and
were taken from 6 index teeth “
T16, TU, T24, T3} and T44 or
where absent, from the neighbormg
tooth” as follows: presence or ab-
sence of bacterial dental plaque,
subgingival calculus, gingival
bleeding. Patients were interviewed
to obtain information about the in-
strument used to clean their tecth
(toothbrush, chewing stick (atu}, or
both} and the frequency of cleaning

teeth (once a day, more than once,

sometimes}.

Scrapings of plaque were
taken from the buccal surface of
T16 and T36 (near the gingival
margins) and placed on individual
glass microscope slides. To each
was added a drop of saline, which
was mixed with the plaque and
covered with a coverslip. Similar
preparations were made of scrap-

ings from any posterior cartous le-
sion. The wet smears wére exam-
ined immediately under a 40X (_)b—
jective for the presence of motile
amoecbae or flagellates and their
presence or absence recorded.
RESULTS

Out of a total of 203 patients
examined {123 females and 80
males), 33 (16.3%) harboured oral
protozoa. Of these 14 {(42.4%) were
males, while 19 (57.6%) were fe-
males. Thus 17.5% of males were
infected while 15.5% of females
were infected. Ten (4.9%] har-
boured Trichomonas tenax, while 23
{11.4%} harboured Entamoeba gin-
givalis. Individuals aged 20 years or
less were one third as infected
(33.3%) as those above age 20
years (66, 7%) Table 1.

The highest overall preva-
lence was in the age group > 50
vears (33.3%) followed by the age
group 11-20 years (19.6%]; T‘he age
group < 10 years had the lowest
prevalence (10.5%} Table 1. Also

~with respect to sex, the highest

prevalence was in the > 50 years
age group. There was no increase
in prevalence with respect to age.
Seventy eight percent had plaques

. present on the index teeth while
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38.3% had calculus. Individuals
with calculus on 5 index teeth were
more infected (23.2%) than those
without calculus (P<0.25).

Although oral hygiene was
generally poor, 51.5% claimed that
they clean twice a day. There was
no association between the occur-
rence of oral protozoa and the type
of cleaning instrument used or the

frequency of cleaning (Table II.)

Table 1: Age in relation to Prevalence of Protozoa
<10 11-20 21-30 3140 41-50 >50
Positive [or prolozoa 2 9 7 5 3 7
Negative for protozoa 17 37 5% 40 19 14
Percentage Positive 105 1.0 1.7 14.3 13.7 33.3

Table 2: Teeth cleaning habits in relation to prevalence of protezoa
Frequency Toothbrush Chewing stick Both
2 x day O(47.4%) 4(50%) 3(50%)
1 x day 10{52.69) 3(37.5%) 3450%)
Sometimes 1{12.5%)
commonly than Entamoeba gingiva-
DISCUSSION. lis, the prevalence of 4.9% though

The prevalence of Entamoeba gingi-
valis (11.4%) amongst the patients
in the study was much lower than
that reported in Kenya {1) and in
American and European studies
(16). As suggested by others (1), the
proportion would have been higher
if a culture technique (7) had been
used for diagnosis. Although Tricho-
minas tenax was encountered less

higher than the 2.8% recorded in
Kenya, is much lower than re-
ported in other places (3,6,8,). This
study thus suggests that E. gingiva-
lis is more common than 7T tenax in
Nigerians |

‘Although the highest preva-
lence in this study was found in
the age group above 50 yrs, there
was no overall increase in preva-
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lence of protozoa with age as has
been reported in other studies (5,
6). A possible explanation for this,
mayv be due to the fact that there
was 1ot much difference in oral hy-
gicne between the different age
groups except in the > 50 yrs
group, wherce oral hvgienc was par-
ticularly poor coupled with greater
prevalence of calculus in the age
group. Chinge et al (1} and Wan-
tland and colleagues (3) found a
positive association between age
and prevalence of protozea in
males. Such an association was
not observed in the present study.
The explanation of the previous
authors was that older men tend to
be less carelul about oral hygiene
than women and suggested that
this may account for the higher
prevalence of protozoa in men.
Several authors (1,4,9) havc
implicated the state of oral hvgiene
as being an important factor. In

this study both the amount of cal

culus and the loss of attachment of

periodontal fibres were associated
with the presence of protozoa.
Such an association had earlier
heen reported by others (1, 9) who
found that infection with protozoa
was directly proportional to  the

amount of calculus and to the pro-

gression of periodontal disease. No
association was found between gin-
gival bleeding and the presence of
protozoa, similar to the study by
Chinge et al {1) but in contrast to
the report by others (10). Leo et al
(11} explained that since gingival
blecding may occur as a result of
bacterial dental plaque remaining
in contact with the gingival tissues
for a relatively short period, it's
presence may not necessarily re-
flect a state of prolonged poor oral
hygicne. .

There was no association
found between frequencies of teeth
cleaning er the instrument used for
cleaning and the occurrence of oral
protozoa. The finding of dental
plaque in 78.8% of the patients
suggests that oral hygiene was gen-
erally poor.

These findings suggest that
poor oral hygiene, calcuius, old age
and loss of attachment of periodon
tal fibres are factors, which favour
the proliferation of E. gingivals
similar to the report by others (1).
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The prevalence of Schistosoma haematobium infection was investigated among primary school pupils
in Ekiti State by questionnaire survey in 601 schools between 1997 and 1998. A total of 9,551 (24.4%)
were positive by the survey. 3483 {22.4%) of the girls and 6,069 (25.7%) of the boys were infected. The
prevalence of this infection between girls and boys shows a significant difference (x*15« 59.5; p<0.05).
Ekiti South West local government had the highest prevalence of S. haematobium infection of 69.0%
while lkole local government had the lowest prevalence of infection of 2,0%. Out of 1,049 puplls with
clinical and laboratory examination, 280 {50.9%) of the 550 hoys and 184 (36.9%) of the 499 girls were
infected. Chi-square analysis shows a significant difference of S. haematobium infection between the
girls and boys (X y, = 86.2; p<0.05). Chi square analysis showed that questionnaire survey could be
used to predict the laboratory epidemiological data (X ;= 1.84; p<0.05).

Key words: Schistosomiasis, Epidemiclogy, Infection, Bulinus globosus

it remains about the most impor-

INTRODUCTION tant of all water impounding dis-
Schistosomiasis is a patho- eases in tropical countries such as
logical condition caused by infec- Nigeria (4).
tion with Schistosoma parasites (1). Infection of man occurs
The infection is widespread with a’ mainly during washing of clothes or
relatively . low mortality rate but house utensils, swimming, bathing,
very high morbidity rate from se- fetching of water or other recrea-
vere debilitating illness in people tional activities in « body of in-
all over the world (2,3). It 1s second fested water (5). The distribuiion
to malaria in its socio-economic and epidemioiogy of schistosomiz-

and public health implication while
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sis has heen documented in some
parts of the world. Schistosoma in-
fection is the second most preva-
lent tropical disease and leading
cause of severe morbidity in several
foci in Africa (2}. Cases of Schisto-
soma haematobium infections in the
dominant form are frequently en-
countered in schools (6,7,8), hospi-
tal and clinics in various parts of
Nigeria (5,9) due to different forms
of water supply, water contact and
human behaviour (5,10,11).
Schwartz (12} associated the
ingh 1incidence of squamous cell
carcinoma of the bladder and cer-
vix  with schistosomiasis,
This
Pugh

urinary
is of great health concern.
(13)
13.5% pwxalcnce of Schistosoma

and illes reported
haematobium mfcection in the Ru-

won Sanyi village area and 18.5%

in  Kuwungate, Kaduna, Nigeria.
Ezejic and Adeserrano {11) ob-

served over all prevalence of be-
tween 24.0% 65% 1In school

children in Ajara community of

and

Badagary, Lagos. In Lagos Statc of

Nigeria, 13.4% was feported for
Schistosoma haematobium infeclion
(14). Dennis et «f (15) also rcrpm‘lmi
an overall prevalence of 4.8% in

school children in Liberia.

Py 2t -

Since surveillance of diseases
is an indispensable part of every
successful disease control program,
this study therefore aimed to inves-
tigate the epidemiology of urinary
schistosomiasis among primary
school pupils in Ekiti State, Nige-
ria.

MATERIALS AND METHODS
Study area

The study was carried out in
Ekiti state of Nigeria, which was
created out of the old Ondo state in
October 1996. The state lies be-
tween latitude 70N arid 8N of the
cquator and longitude 4°E and 3°E
(Fig.1). The study area is character-
ized by the presence of hills and
rocks in ‘addition {6 numerous riv-
ers, springs and streams and the
vegetation is mainly rainforest., The
main stay of economy is farming.
The state is divided into 16 local
government areas "With 601 prf—
mary schoqfé and 286,501 pupils
(Table 1).
Visitation and Health Talk

Prior to the collection of urine
samples from primary school pu-
pils, permission was obtained from
Local Government Area Priméfy
Education Board (SPEB) chairmen,
to have health talks with the teach-

4



ers during their weekly regular
meetings holding at the secretariat
on the aectiology, mode of transmis-
sion, manifestation and health im-
plication, pathogenesis and pathol-
ogy of urinary schistosomiasis.
Thereafter, statistics of the number
of primary schools in each local
government were collected from the
head-teachers.
Administration of Questionnaire

After the health talks, all the
headmasters agreed to educate the
pupils in preparation for question-
naire. Subsequently,
naires were administered with the
help of the headmaster and class
teachers in each of the 601 primary
schools with the aim of determining
the prevalence rate of schistoso-
miasis.Thus, the individuals stud-
ied were mainly primary school pu-
pils.
Laboratory Examination

One school was selected from
endemic areas in each local govern-
ment area. Urine samples were col-
lected from school pupils between
11.00 and 14.00 hours, a period
when the eggs of Schistosoma hae-
matobium are concentrated in the
urine. Pupils involved in this study
were randomly selected using the

question-

class register in each endemic

school to avoid bias.

Examination of the urine
specimens was done qualitatively
by using the haematrix strips. 10
ml of the urine was collected in a
specimen bottle and the strip was
dipped into the urine specimen for
20-30 seconds. The tip of the strip
was then observed for blue col-
ouration and this was compared
with the chart to ascertain positiv-
ity or negativity of the test (16}.
Detection of intermediate host

Freshwater habitats in the
different communities in all local
government areas were surveyed
for the presence of potential inter-
mediate snail host especially where
water contact activities were pro-
nounced.

Data Analysis

The data generated in the
study were analyzed using Chi-
sqguare analysis.

RESULTS

In this study, 601 schools
were surveyed to determine the oc-
currence and prevalence of urinary
schistosomiasis in sixteen local
government areas of Ekiti State, Ni-
geria. Two appr saches were used; a
survey by questionnaire and the
laboratory examination of urine
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specimens collected from pupils in
selected schools. A total of 39,191
pupils surveyed by questionnaire
included 15,552 females and
23,639 males. Of these, 9,551
(24.4%) were positive for S. haema-
tobium. 3,483 (22.4%) of girls and
6,068 (25.7%) of the boys were in-
fected (Table 1). Chi-square analy-
sis showed that there is a signifi-
cant difference in the prevalence of
S. haematobium infection with sex
by questionnaire survey (X% =
59.5;p < 0.05). '

. Table 1 also shows the preva-
lence of S. haematobium by sex and
local government. Pupils in EKkiti
Southwest had the highest preva-
lence (69.9%), Ekiti East (43.3%),
llejemeje (32.0%} and Moba (26.0%)
while Ikole had the lowest preva-
lence of 2.0%. -

For the laboratory analysis, a
school each was selected from the
local government areas found to be
endemic based on the result of the
questionnaire survey. Samples
were collected from pupils in each

selected school in the twelve local
government areas. Of 1,049 pupils
samples examined, 464 (42.2%)
had eggs of S. haematobium in their
urine, 280 (50.9%) of the 550 boys
and 184 (36.9%) of the 499 girls
studied had schistosoma infection
as depicted in Table 2.
Statistical analysis using chi-
square shows that there is a sig-
nificant difference in the preva-
lence of S, haematobium infection
between the male and female pu-

pils (X?5= 86.2; p< 0.05) by labora-

torv test. A test of independence
using a comparative chi- square
analysis between positive result of
laboratory and questionnaire sur-
vey of schistosomiasis shows that
there is no difference in the out-
come; hence survey can be used to
predict laboratory epidemiological

‘data (x?, = 3.84; p<0.05).
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Table 1: Schistomiasis survey by questionnaire in Ekiti State.

8/N LGA Total No | Total No of | Total No of |No of Fe-| Total No of | No of Male No of
of Pupils No of Male male | pupils posi- | positive (%) female
School pupils tive (%) positive (%)
testad
1. [se Orun 27 34.595 1640 920 720 115(7.0) 58(6.3) 57(7.9)
2. Gboyin 28 16.781 2087 1087 1000 164(7.9) 90(8.2) 74{7.4)
3. Ekiti 5/W 48 24,155 3863 2363 1500 2674{69.2) 1374(58.1} 1300(86.7)
4. Ado-Ekiti 58 34.595 5129 2730 2399 845{16.35) £52{23.9) 193(8.0)
3. Ikere-EKkiti 82 20,398 2078 1588 1390 666{22.4) 316{19.9) 350(25.2)
6. Ekiti East 22 13.112 1820 1220 600 779(42.8) | 480{39.3} 299{49.8)
7 Ekiti West 45 19.947 3053  |2066 987 369(12.1} | 249(12.1) 120412.2)
8., Emure 25 8.448 1593 1071 522 57(3.6) 30(2.8} 2715.2}
9. Tkole 41 24.057 3238  |1950 1288 62(1.9) 31(1.6) 31(2.4)
10. |oye 40 19.944 2085 |2085 1000 91(2.9) 60(2.9) 31(3.1)
11. Irepodun/ifedore 31 20,360 2507 w&ww 1054 104(4.1) 70{4.8) 34(3.2)
12. |Efon 19 10.253 1023 [623 400 123(12.0} |70(11.2) 53(13.3)
13. |Ido-Osi 41 17.167 2167 |1183 984 87(4.0) 57{4.8) | 20(3.0)
14.  |[llejemeje 9 4,037 607 420 1187 194{32.0) 52(12.4) 142(75.9)
15, {jerc 53 22,359 2559 1559 1000 461(18.0) 250(16.0" 211(21.1)
16. Moba 32 17,422 1842 i321 521 479(26.0} 259(19.6) 220(42.2}
TOTAL 601 286,501 39,191 |23,639 15,62 9551{24.4) [6065(25.7) 3483(22.4)
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Table 2:

Prevalence of Schistosoma haemotobiun among pritnary school children determined by
laboratory test in Ekiti State

S/N LGA No of male | No of male in- No of No of Tatal no Ex- Total no
examined fected (%) female female amined infected (%}
examined infected {%)

1. Ado-Ekiti 49 38{77.6) 41 - wﬁmm.w_v 96 62(68.9}
2. Gboyin 41 18{43.9) 44 16(36.4) 85 34{40.0)
3. Ekiti S/W 54 51(94.4) 39 27{69.2) 93 78(B3.0)
4. Ikere-Ekiti 50 40(30.0) 40 21{52.5) S0 61{67.8)
3. Ekiti East 56 37(66.7) 41 34(82.9) 20 71{78.9)
6. Ekiti West 48 27(56.30) 42 34(81 ,,: 20 01{67.8}
7. Emure 44 9(20.5) 39 1{2.6) 83 10(12.1)
8. Ikole 50 4(8.0) 40 0(0.0} a0 4(4.4)

9. Oye 39 4{35.9) 44 6{13.8) o0 10{11.1)
10. Irepodun/Ifedore 42 14{33.3} 38 10{26.3) 80 2430.0)
11. Efon 39 18(46.2) 51 2(3.9) 90 20(22.2)
12. Ise/Orun 38 20(32.6) 40 9(22.5) 78 29(37.2)

TOTAL 5580 280(50.9) 449 184(36.9) 1049 464{42.2)
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Table 3: Survey of freshwater habitats for Bulinus globosus in the study areas

Tetal No of stream Total No of stream

S/N ' LGA
: in the LGA positive for
Bulinus globosus (%)

. Ise Orun 304 10(3.3)

2, Gbhoyin 448 81{18.1)

3 Ekiti S/W 503 72{14.3}

4 Ado-Ekiti 745 163(21.9)

5 Ikere-Ekiti 402 62(15.4)

6. Ekiti East 271 10(3.7)

7 Ekiti.West 534 82(15.4}

8 Emure 203 40(19.7)

9 lkole 557 71(12.7)

10. Oye 502 80(15.9)

11. frepodun / Ifedore 441 70(15.9)

12. Efon 107 52(26.4)

13. Ido-Osi 495 72(14.5)

14, llejemeje 86 19{22.1)

15. ljero 600 81(13.5)

16. Moba 349 60(17.2)

TOTAL 6,637 1025(15.4)
DISCUSSION these prevalent rates reported were

This study has shown that
schistosomiasis is prevalent in
Ekiti State, Nigeria. This is in con-
sonance with earlier reports {(17,18)
that S. haematobium is known to be
endemic throughout Nigeria. The
prevalence of infection varied from
one locality to the other as ob-
served elsewhere; 24.0% (11);
26.6% and 36.8% (19), although

however lower than the peak val-
ues of 83.0% of infection recorded
in this study. The variation in the
rate of infection in the different lo-
cal government areas and between
the sexes may suggest that there
are differences in their socio-
cultural background in terms of
provision of potable water in indi-
vidual community (20). The preva-
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lence of S. haematobium infection is
higher in males than their female
counterpart in the population sam-
pled. This confirms the activities of
the boys at the active transmission
sites observed in most of the local
government areas especially in
Ekiti Southwest local government
areas where males were frequently
seen participating in swimniing,
washing, fishing, bathing and rec-
reating in the streams (21,22). In
contrary, Edungbola ef al (5, 23) re-
corded a greater participation of fe-
males in Babaena district of Kwara
State, Nigeria.

[t was noted that the high
level of illiteracy, ignorance and
conservative beliefs paved way for
continuity in the transmission of
the infection in the study areas. [t
1s an old behef that when black dog
urinates in the streams, which is
later crossed by an individual, such
individual would pass blood in his
urine. In view of this, basic health
education on the transmission
must be the focus of prevention be-
fore any measure can be mple-
mented. This may be foillowed by
the provision of pipe-borne water,
which actually has been the dc-
mand of the populace, even though
according to their belief, water 1is

linked with the transmission of
schistosomiasis. Mass treatment ol
all infected individuals with the
symptoms through free medi-care
by Government in the three tiers
would save lives and help to eradi-
cate the disease in the area.
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STUDIES ON THE BEHAVIOUR OF SOME IONS IN THE HEART OF RATS
INFECTED WITH TRYPANOSOMA BRUCEI BRUCEI
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Behaviour of Sodium [Na'], Potassium [K'] and Phosphorous [PO4"] ions was studied in the heart of
albino rats infected with Trypanosoma brucei brucei and the parasitaemia leve! monitored. Post infec-
tion shows a significant rise [p < 0.05] in Na’, K*, and Ca® ions concentration with a significant de
crease (p < 0.05) in the phosphorous ions concentration as the disease progresses. At high parasitae-
mia level, there is a slight increase in Na' and PO4% ions while K' concentration remains coastant and
Ca” ions concentration was significantly reduced {p < 0.05). The reasons and mechanism responsible
for these are unknown although their increased concentrations in tissues generally have been shown
fo be as a result-of damage to cells and tissues during infection. )

Key words: Trypanosoma brucei brucei, Parasitacmia level, Concentration of ions.

their concentrations in pathological

P!

INTRODUCTION ; states of animals have served as a
Some ions such as sodium, good parameter in clinical diagno-
potassium and calcium have been S,i_S' especially in Trypanosoma b.

discovered to be the most impor- brucei infection where for example

tant components of extra-cellular the parasite infectivity potential

and intracellular fluids of most tis- and toxicological effects have been

sues in animal. They are involved . )
hey based on maintenance of calcium

in various physiological roles and
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homeostasis (1, 2, 3).

With a unique ability o main-
tain the cellular contents and ions
stable concentrations, Trypano-
soma b. brucei, to which humans
have become refractory on the ba-
sis of a high density lipoprotein
that is toxic to the parasites, rav-
ages cattle and sheep over millions
of square miles in Africa (1). Al-
though, these ions have been es-
tablished as necessary requirement
by the infecting parasite, their con-
centrations in the host are equally
affected during intection.

MATERIALS AND METHODS

Seventeen Albino rats (Rattus
norvegicus) of mixed sexes weighing
between 200-300g obtained from
animal house, Biochemistry De-
partment, University of llorin were
used for this work. These were ran-
domly selected into three groups:
uninfected (control), infected {test}
and infected but used to monitor
the parasitaemia level.

The parasite strain ({(ILRAD
1807 maintained in monkey host)
were obtained from the Veterinary
Pathology Department, University
of Ibadan and used for inoculation
of rats with phosphate saline giu-

cose {PSG). This serves as a buffer
for keeping the trypanosome alive
and to dilute the parasitaemia level
obtained from the rat blood sam-
ples to 2 ~ 5 trypanosome per view,
which was used to inoculate the
animal intra peritoneally with sy-
ringe containing 0.5 ml of the in-
oculum. Feeding and other sanitary
conditions were maintained as it
was before inoculation. Parasitae-
mia level was observed on daily ba-
sis through blood smears.

Animals were anaesthesized
with chloroform and sequentially
sacrificed every other day. Organs
were then collected after sacrificing
the animal and placed in 0.25M
sucrose solutions for homogeniza-
tion using pestle and mortar for
subsequent analysis for sodium,
potassium, calcium and phospho-
rous ions in the heart.

Cations determination in
heart homogenate was carried out
by flame photometry for Na* and K*
based on the principle that these
ions emit light when aspirated into
a burner. The light emitted passes
through a filter into a photosensi-
tive element to produce curreunt.
The amount of current produced is
proportional to the conceniration of
the ions in the sample. The calcium
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ions were determined by complex-
ometric method {4). Calcium reacts
with cresophthalein comphexone in
alkaline medium to give a purple
colour, which is estimated col-
orimetrically at 580nm. Phospho-
rus ions in heart homogenates
were determined by the method of
Fisher and Subbarows (5). Phos-
phate reacts with acid molybdate to
form phosphomolybdic acid. The
hexavalent molybdenum of the
phosphomolybdic acid then react
with malachite green (reducing
agent} to give a green colour read
at 620nm, the intensity of which is
proportional to the concentration of
phospharte ions present in the sam-

ple.

RESULT

The parasitaemia level as in-
fection progresses is shown in Fig
1. Day O represents the day inocu-
lation was done. The pre-patent pe-
riod was approximately 48 hours,
an objective measurement suscep-
tible to experimental analysis (6}.
The graph is an indication of alter-
nating rise and fall in parasitaemia
level until eventual death of the
animal. Fig 2, 3, and 4 shows the
level of sodium, potassium and cal-
cium ions concentration in the
heart homogenate upon infection.
The results shows significant rise
(p < 0.09) in the ion concentration
while this is followed by fluctua-
tions in the levels until the even-
tual death of the animal. Fig. 5
shows phosphorus ions concentra-
tion in the heart homogenate with
a significant decrease (p < 0.05) in
its concentration followed by a pe-
riod of increased level and eventua!
fluctuation in concentration.
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Fig. 1: A Plot of parasitaemia level as disease progressas
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Fig. 3: Potassium ion concentration in heart
During Trypanosome infection in rats.
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During Trypanosome infection in rats.
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DISCUSSION

The parasitacmia level as
monitored on daily basis in Fig 1
after the pre patent period shows a
significant increase in the first few
days of infection and this is fol-
lowed by periods of fluctuations
and remissions in which the para-
site population were decreased.
This decrease might have been due
to the production of antibodies,
which suppresses further pfoduc—
tion of the trypanosomes. However
after this initial stage, a significant
rise (p < 0.05) in parasitaemia level
was noted leading to the death of
the animals. This is probably due
to the immune evasion mechanism
of the parasites, which renders the
immune response to earlier genera-
tion of trypanosomes ineffective
(1,10) :

The significant rise (p < 0.03)
of Na*, K* and Ca”' ions concentra-
tion shown graphically post infec-
tion is an indication of damages
done to the cells and tissues of the
host being infected by trypano-
somes (7, 8). The decrease and
fluctuations in concentration of
these ions as the disease pro-
gresses may be explained by the
antigenic variation property of the
parasite in which as variants of the

parasite are being destroyed by the
host, others undergo a genetic re-
arrangements to escape the host -
immune system for a while usually
through changes in membrane
components in successive genera-
tions. The consequent response of
the host immune system on recog-
nizing these variants leads to kill-
ing of these parasites due to its
eatlier stimulation by the parasite
(1).

At high parasitaemia level with
consequent death of the animal,
Na*and PO4% ions were not signifi-
cantly increased while K’ ions re-
main constant as Ca® ions concen-
tration also decrease. The reasons
responsible for these were un-
known, although calcium ions have
been shown to have influence on
the cytoskeleton and morphology of
the nucleolus in T. b. brucei (9).
This study has shown the need to
understand the basis and mecha-
nisms responsible for behaviour of
these ions during infection by T. b,
brucei, which can be used as clini-
cal parameters for diagnosis in

higher animals.
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A case of visceral leishmaniasis (Kala-azar) in a 60-year-old Nigerian female is presented. The clinical
findings were fever, weight loss, lympadenopathy, hepatomegaly, and self-healing cutaneous ulcers.
Laboratory findings included severe anaemia, lymphocytosis and amastigotes in the blood smear. The
patient died before she could be commenced on the pentavalent antimonial specific for the disease.

INTRODUCTION

Leishmaniasis is caused by proto-
zoa of the leishmania species. It 1s
usually zoonotic and involves ro-
dents, canines and various forest
mammals. It is transmitted by the
phlebotomine sand flies with incu-
bation period of several months.
The discasce in man is usually cuta-
ncous, mucoctitaneous or visceral
(Kala-azar). In Africa there are only
few accurate statistics on visceral
leishmaniasis (1). It 1s endemic in
rural Sudan, and Kenya. The dis-
ease is rare in sub-Saharan West
Alrica. We therefore report here the
first documented case of Kala-azar
in Nigeria.

CASE REPORT.

A.D (Hospital No. 185654) was a
60-year old housewife and a farmer
from one of the Southwestern
states. She was admitted with a 9.
month history of high-grade intei-
mittent fever, excessive sweating,
and difficulty in swallowing. Other
symptoms included recurrent sclf-
healing crusting lesions on the face
and upper trunk. She also had pro
gressive Weight loss. She had not
noticed ‘similar skin lesion in her
local community. Examination re
vealéd a' wasted elderly woman.
She was pale and febrile (T-38.8").

There were multiple ulcers on the

face and upper trunk. Some were
fresh, some were coverad with
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scabs and some already healed
leaving hypopigmented patches on
the skin. There were both axillary
and cervical adenopathy. The respi-
ratory rate was 20 breaths/min
and the lung fields were initially
clear. The pulse rate was 88
beats/min and the blood pressure
was 110/70mmHg with normal
first and second heart sounds. The
abdomen was soft and non-tender
and there was hepatomegaly of
Scm below the right coastal mar-
gin. The spleen and kidneys were
not palpably enlarged. A tentative
diagnosis of disseminated tubercu-
losis was made with differential di-
agnoses of leishmaniasis (visceral
and cutaneous] and deep mycotic
infection. Her laboratory results
were as follows: PCV-17%, WBC-
10.3 x 10¢/L (neutrophils-30%,
lymphocytes-70%) and ESR-
27mm/hr. Her electrolytes, urea
and creatinine estimation were
within the normal ranges. The
chest X-ray was normal; barium
swallow without fluoroscopy moni-
tor was normal. Antibody against
human immune deficiency virus in-
fection (HIV) using Enzyme Linked
Immunosorbent Assay (ELISA)
technique was negative. Buffy coat
blood smear was teaming with

amastigotes on two occasions.

. -Fig 1 is a Giemsa stained buffy coat

blood smear from our patient as
seen under oil immersion of a mi-
croscope (X1000). The
phages contained numerous amas-

macro-

tigotes.

Fig 1

Cutaneous ulcer scraping and
swabs were negative for amasti-
gotes as well as for acid and alco-
hol fast bacilli.

Treatment outcome

The treatments given were both
supportive and specific. She was
transfused with 3 units of packed
red cells with 80 mg of intravenous
Frusemide (Lasix) preceding each
unit over 4-6 hours. She also had
high protein diet with multivita-
mins supplementation. She had
oral Levamisole 120 mg stat, oral
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Mebendazole 100 mg twice daily for
2 weeks and oral Biltricide 2.4 gm
stat. These were given pending the
availability of Antimony Sodium
Stilboglucuonate (10mg/kg daily
for 3 weeks), which she never had
due to non-availability coupled with
financial constraints. Pentostam
was very expensive and not readily
available locally. The patient suc-
cumbed to superimposed chest in-
fection before the arrival of the
Pentostam ' ordered from abroad.
This was 2 months after the diag-
nosis was established. A request
for postmortem examination was
denied by the relatives.
DISCUSSION.

Visceral leishmaniasis (Kala-azar)
is caused by Leishmania donovani.
It is endemic in Asia, the Mediter-
ranean, South America, East and
North Africa. It-is relatively rare in
sub-Saharan West Africa with oc-
casional cases from Sene-Gambia
(2), Togo (3) and Chad Republic {(4).
There are about 500,000 new cases
of Kala-azar reported annually (5.
it is endemic in about 62 countries
around the world. It is spreading in
several new areas owing to epide-
miological changes, such as ur-
Lbanization and mass migration of

-people. There are various clinical

forms of Kala-azar in different lo-
calities. Two forms of transmission
have been observed; the wurban
form where transmission is primar-
ily human-to-human, and the rural
form where transmission is primag-
ily zoonotic. In Africa, a rural form
of transmission is generally: seen.
The patient in this report-is pre-
sumed to have acquired the infec-
tion by zoonotic means from ro-
dents or ground squirrel, which are
the usual reservoir of the parasites
in this part of the world. The infec-
tion in her is also a sporadic hu-
man infection that is characteris-
tics of zoonotic infection. The Africa
Kala-azar differs in several ways
from those seen elsewhere. Skin le-
sions are characteristic. These may
represent healed ulcerations at the
sites of the initial infection, or in
some cases represent parasites re-
invasion of the skin producing
macular and nodular skin lesions.
This i1s called dermal leishmanoid.
Because of the dermatotrophic na-
ture of L. donovani strain in this
area, leishman skin test is often
positive and parasites may be
found in these dermal lesions.
There were multiple superficial ul-
cers on the face and upper trunk of
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this patient, but amastigotes coutd
not be recovered from them. This
may be as a result of paucity of
parasites in the superficial lesions.

However, in Sudan where % num- -

‘ber of oral lesions were associated
with visceral leishmaniasis, para-
sites were found in abundance in
the oral lesions, but not in the en-
larged spleen or liver. Such cases
may represent intermediate condi-
tion of parasites virulence and host
resistance between typical Kala-
azar and cutaneous leishmaniasis
{6). This case report. presented with
the symptoms and signs of African
form of Kala-azar i.e. fever, weight
loss, anaemia, visceromegaly, poly-
adenopathy and multiple skin le-
sions. Some infected patients may
remain asymptomatic for a long
time until! they have their immunity
lowered by malnutrition or some
other tropical conditions and more
recently HIV infection. Indeed over-
lapping of visceral leishmaniasis
and AIDS had been documented
(7). The risk of co-infection in Africa
is less, Only one case each has
been reported in Cameroon and
Guinea-Bissau (8). However, this
risk may soon be heightened in the
sub region because of mass migra-
tion of people due to civil wars,

famine and high rate of prostitution
among the populace. By extension
we may, Start to see more cascs in
Nigeria. Laboratory diagnosis of
lelshmamams is generally based on
smears or hlstopathology and addi-
tional clinical mformatmn to char-
acterize "the spcmes Molecular
studies with restriction endonucle-
ases and isoenzymes pattern
should ultimately provide a sound
biochemical basis for identification
and differentiation (9,10). Morphol-
ogic diagnosis is the most accepted
for the identification of leishmania,
which are intracellular parasites.
They are typically found in the
vacuoles of mononuclear cells or
macrophages. In tissue section ogﬂ
smear stained with Giemsa, the
parasites are identified by the pres-
ence of dark staining kinetoplast
and a lighter staining n_ucléus. L.
donovani is usually diagndéed in
specimens from liver, spleen, bone
marrow or lymph node. Scrapings
from cutaneous or mucocutaneous
ulcers must be taken from active
margin of the lesions (11). Culture
of the blood in Kala-azar aspirates
or scraping in cutaneous lési_{mé is
definitive (12). Serologic tests may
be of value in visceral leishmania-
sis, but is of limited val‘qe in cuta-
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neous disease. The most frequently
used serologic test is indirect im-
munofloresence (IIF). The older
complemeént fixation (CFT) test us-
mg mycobacterial antigen is also
useful (13). The diagnosis was es-
tablished in our patient by Giemsa
staining of the buffy coat smear, in
keeping with the fact that parasites
were frequently found in the pe-
ripheral blood film of Africans with
Kala-azar. For example, parasitae-
mia was detected in 15 (75%) of the
20 patients with Kala-azar in
Kenya (14). The rarity of this condi-
tion in our environment is under-
lined by the non-availability of ap-
propriate medication in most cities
in our areas of practice. With in-
creased awareness and diagnosis of
Kala-azar in Nigerian patients, it is
expected that the relevant drugs
will be more readily available. In
conclusion, practicing physicians in
Africa are advised to consider Kala-
azar in cases of pyrexia of un-
known origin (PUO) especially now
that it has been established tc be
an opportunistic infection in pa-
tients with AIDS.

REFERENCES

1.

Py ok — 5

Veres BDA, Malik MOA, Satir
AA, Elhassan AM. Morpho-
logical observations of vis-
ceral leishmaniasis in the Su-
dan. Trop. Geog. Med. 1974;
26: 198-203.

. Conteh S, Desjeux P. Leish-

maniasis in the Gambia.
Trans. R Soc. Top. Med. Hyg.

“1983: 77(3): 298-302.

Campos EE, Ameclome AA,
Kpodzro K. Kala“tzar #i Togo.
Presentation of a clinical
case. Rev. Inst.” Med Trop.
Sau-Polo, 1979 21{1): 29-32.

Slro'l J, Delpy P, Lifevre M,
Vedy J. Kala-azar in Chad
Republic. Does an en-
demic exist in Central and
West Africa? Bull Acta. Nati
Med. 1972; 156(12): 395-40.

Desjeux P. The leishmaniasis.
WHO. Geneva, 1993,
CTD/MIP/WP 1993.

Read CP, Chandler AC. Intro-
duction to Parasitology.10"
edition, 1961: 122-123.

WHO. Report on the consul-
tative mecting on leishmania-
sis/fco-infections.
Co sponsors by Intituto Di
Sancta and WHO. Rome 67
7 Sept. 1994,



10.

11.

Leishmania-

Afr.

Desjeux P.
sis/HIV co-infections,
Health.1995; 18: 20-22.

Neva FA. Diagnosis and treat-

12,

ment of cutaneous leishma--

niasis. Curt. Clin. Topics. In-
Ject. Dis. 1982; 3: 364-380.

Kreutzer RD, Semko ME,
Hendricks LD, Wright N.
Identification of leishmania
species by isoenzyme analy-
sis. Am. J. Trop. Med. Hyg.
1983; 32: 703-715.

Wirth DF, Pratt DM. Rapid
identification of leishmania
species by specific hybridiza-
tion of kinetoplast DNA in cu-
taneous lesions. Proc. Natl
Acad. Sci. USA. 1982; 79:
6999-7003.

13.

14.

Po. 45 __ 48

Smith JW, Melvin DM, Orihel
TC, et al. Diagnostic Parasi-
tology. Blood and tissue para-
sites. American Society of
Clinical Parasitoiogists, Chi-
cago, 1976.

Watton BC, Brooks WH, Ar-
jonal 1. Serodiagnosis of
American leishmaniasis by
indirect fluorescent antibody
test. Am. J Trop. Med. Hyg.
1972; 21: 296-299.

Chular JD, et al. Leishmania
donovani - parasitaemia in
Kenyan visceral leishmania-
sis. Trans. R. Soc. Trop. Med.
Hyg. 1985; 79: 218-222.



AFRICAN JOURNAL OF CLINICAL AND EXPERIMENTAL MICROBIOLOGY JAN 2004 ISSN 1595-689X VOL.5 NO.1

AJCEM/ 200202412406
COPYRIGHT 2004 AFR 4 CLIN EXPER MICROBIOL

MANIFESTATIONS OF AGGRESSIVE ATYPICAL KAPOSI’S
SARCOMA [AAKS] IN HIV DISEASE PATIENTS SEEN IN
MAIDUGURI, NORTH-EASTERN NIGERIA.

'Khalil, M. 1., "Nggada, H. A., *Harry, T. O., *Anjorin, C. O.

Departments of Histopathology', Microbiologyz, and Medicine®,
University of Maiduguri Teaching Hospital, Maiduguri, Nigeria

Correspondence to: Prof. T. O. Harry (E-mail: maiduguri-lab@who-nigeria.org)
tekenaharry@hotmail.com

Infection by the human immunodeficiency virus (HIV} has since the mid-1980°’s been known to distin-
guish atypical, aggressive Kaposi's sarcoma {AAKS) from the endemic type in Africa. In our series at
the University of Maiduguri Teaching Hospital, we recorded 44 patients with AAKS, 315 of them male
and 9 female, giving an M: F ratio approximateiy 4:1. The peak age groups for the males were 21-20
years, and 31-40 years, while for the females it was 21-30 yeats. The site distribution of AAKS lesions
was predominantly the iower limb (70.5%)} followed by the upper limb (9.1%}; those with muitiple site
lesions (nose, face, oral cavity, penis and trunk} also accounted for 9.1% of the cases. The commonest
clinical features manifested by the patients were fever (100%), weight loss (86.8%) skin nodules
{86.4%), and diarrhoea (55.3%). Virtually, all occupational groups were affected, with students, civil ser-
vants and businessmen topping the list. -

Key words: Atypical Aggressive Kaposi's sarcoma, HIV infection

to Gallo’s review, KS was the first
sign that a new disease was afoot
in the USA, This was because KS,
in an aggressive form, was appear-

INTRODUCTION
From the mid-1980’s aggressive,
atypical Kaposi’s sarcoma [AAKS)

has been known to be associated ing in young, middle-class homo-

with HIV infection in some African
countries (1-3). In a comprehen-
sive review on the AIDS virus, Gallo
in 1987 (4) traced the history of
evolution of observations that led to
the conclusion that KS is associ-
ated with HIV infection. According

sexual men in the USA. Hitherto
endemic KS, a slowly developing
cancer, was only known to occur
among the elderly in Europe, the
Mediterranean, and parts of Africa.
We report here on a series of pa-
tients with HIV-associated KS seen
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in Maiduguri, North-eastcrin Nige-
ria from September 1994 to March
2003, studied prospectively.
SUBJECTS AND METHODS

Study area

Clinical and laboratory investiga-
tions were carried out at the Uni-
versity of Maiduguri Teaching Hos-
pital (UMTH) located in Maiduguri.
Maiduguri is the capital of Borno
State, one of the 36 states, which
together with the Federal Capital
Territory, make up the Federal Re-
public of Nigeria. The UMTH is the
major referral centre for the six
states that constitute the North-
eastern geopolitical zone of Nigeria.
In addition, patients come to UMTH
from Chad and Cameroon Repub-
lics, two countries that share bor-
ders with Borno State.

HIV serology

Two tests for the presence of anti-
bodies against HIV were carried out
on the serum of each study patient.
A patient was regarded as HIV-
seropositive if he or she tested
positive by both tests. About half of
the study subjects were tested by a
combination of ELISA and Western
blot {(WB), while the rést were
tested by a combination of a latex
agglutination test and an immune

chromatographic test. Kits for all

four types of tests had been evalu-
ated in Nigeria and approved for
use by the AIDS Control Pro-
gramme of tne Federal Ministry of
Health. About 5ml of venous blood
was drawn from each patient. The
blood was allowed to clet at room
temperature, and then centrifuged
at 1,000xg for 10 minutes. Serum
was then aspirated into a cryovial
and stored at -20°C until tested.

a. ELISA plus WB

The first 23 patients were tested by
this combination. ELISA test was
carried out using Wellcozyme HIV
1+2 kits manufactured by Murex
Diagnostics Ltd, Dartford, England.
Sera found positive by ELISA were
subsequently subjected to the
Western blot (WB) test. Kits for WB
test were Bio-Rad Novapath HIV
immunoblot manufactured by Bio-
Rad Clinical Division, Hercules,
California, 1.5.A. for HIV-1, and
New Lavblot Il from Diagnostics
Pasteur, Marnes-la Coquette,
France for HIV-2:

b. Agglutination plus immune
chromatography

Each serum was initially tested by
Capillus HIV-1/HIV-2, which i1s a
latex agglutination test. The kit is a

“product of Trinity Biotech PLC.

Brag Co Wicklow, Ireland. Sera
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positive by Capillus were then
tested by the Abbott Doiermine
HIV-1/2 test system, a product of
ABBOTT laboratories, Diugnostics
Division, Abbott Park, Hiinois. UsA.
Histological examination

The tissue specimens of all patients
were fixed in 10% formal saline;
several blocks of tissues were em-
bedded in paraffin wax and 5-
micron sections were cut. The sec-
tions were stained with haematoxy-
lin and eosin (H&E) stains, The di-
agnosis of Kaposi's sarcoma is
based on the 1985 histologic classi-
fication system {3), which states
the variants as: {a} Granuloma-
tous KS. (b) Angiomatous KS, (c}
Sarcomatous KS and {d} Mixed KS.

RESULTS

A total of 44 cases of AAKS were di-
agnosed within the period of study.
There were 35. males and 9 fe-
males, giving a male: female ratio
3.9:1. The peak age group is the
3" and 4 decades of life, which
accounted for 40.9% and 36.4% re-
spectively. The lesion is rare before
the 1%tand after the 5™ decades of
life. The youngest patient was a 3-
year-old boy who presented with
inguinal lymph node enlargement
{Table-1 and Figure 5). The site dis-

tribution of AAKS is predominantly
the foot and leg (lower limb), which
accounted for 31 cases {(70.5% of
all cases); 59% (26 cases) were
males while 11.4% (5 cases) were
females. The upper limb accounted
for 4 cases (9.1% of all sites] with
no sex bias. Four cases of multiple
sites were seen in only males,
Three cases of lymph nodes (2-
axillary and one cervical lymph
nodes) were seen (Table 2).

On the whole, 44 patients were
studied, but information on fever,
weight loss and diarrhoea is avail-
able in respect of only 38 patients.
Fever was the most frequent ciini-
cal feature in the patients. Weight
loss was also a frequent occurrence
seen in 86.8% of the patients, and
86.4% of them had skin nodules at
various sites. Diarrhoea and orai
lesions occurred in 55.3% and
45.5% respectively. Lymphade-
nopathy was the least commor
presentation, seen in only 6 pa-
tients (13.6%). Table 3 summarizes
these observations. All occupz
tonal groups were virtually af
fected, with students, civil scir
vants, and businessmen topping
the list as shown in Table 4.

Table S shows the various jus-
tological patterns of Kaposi’s sa-
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coma. Mixed patterns accounted
for 63.6% of the cases. Spindle cell
predominance accounted for
27.3%,
granulomatous variants accounted
for 4.5% each.

Figures 1 to 5 show representative
sites of manifestations of AAKS in

our series. Figures 1 and 2 are the

while angiomatous and

same patient, a 38 yr old man, pre-
senting with multiple-site nodules.

Figure 3 is predominantly on the
buttocks and trunk. Figure 4
shows a fungating (ulcerated) nod-
ule on the leg of a 30 year old man.
Figure 5 is a 3-year-old boy pre-
senfing with inguinal lymphade-
nopathy, biopsy of which revealed

KS

Table 1: Age and sex distribution of AAKS cases
Age Group Male Female Total %
0-10 1 i 2 4.5
11-20 3 1 <} 9.1
21.30 12 O 18 40.9
31-10 15 ! 1§ 364
41-50 3 0 3 6.8
51= 1 O 1 2.3
Taotal 33 9 44 100
Table 2: Sex and site distribution of AAKS cases
Site Male Female Total %
Upper Limb 2 2 4 9.1
Lower limb 26 Is 31 70.5
Trunk 2 0 2 4.5
Lymph node 1 2 3 6.8
Multiple 4 0 4 9.1
Total 35 D 44 100
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Table 5:

Table 3: Clinical features of the patients
Features Patients No menifesting % manifesting
Fever 38 38 100
Weight Loss 38 33 856.8
Skin nodules 44 38 86.4
Diarrhoea 38 21 55.3
Oral lesions 44 20 45.5
Lymphadenopathy |44 6 136
Table 4: Occupational groups of the patients
Occupation n

Student 8

Civil servant 7

Business 6

Driver 3

Farmer 2

Lawyer 2

Teacher 2

Banker 2

Pupil 2

Military 1

Mechanic 1

Unemployed

NA

Total 44 e

NA = Not avaiiable

Histological patterns of 44 biopsies of AAKS
Histologic patterns Casges
i n % .
Spindie cell predominant |12 27t
Angiomatous 2 4.5
Mixed 28 63.4 A
Granulomatous 2 4.5 ]
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Figure i. A 3B-year-old man presesiting with Figure 2. The same patient as in Fig. 1, here
nodules on the face showing nodules with severe oedema
{plus oral cavity, chest and legs) on the left leg.

Figure 3. A 36-year- old man presenting Figure 4, A fungating, ulcerated nodule on
with generalized, multiple-site nodules, the leg {popliteal fossa) of a
predominantly on the buttocks and trunk. 30-year-old man.
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Figure 5. A 3-year-old boy presenting with
inguinal lymphadenopathy. Biopsy revealed
KS. The boy and bot. of his parents

DISCUSSION

AlDS-associated K8 and other
forms of KS have similar histologic
features. The clinical history,
physical features, and result are
the basic parameters possibly sug-
gesting the type of KS. However, KS
associated with AIDS commonly
presents with variable histologic
features based on the stage of the
disease and this may have other
differential diagnoses. Whether
early KS lesions represent a transi-
tional stage of preneoplastic and
hyperplastic nodules that will
evolve into a true neoplasm is still
unresolved and raises interesting
1issues about the biogenesis of KS.
Much evidence has accumulated in
favour of the concept that KS bc-
gins as a hyperplastic lesion of ac-

tivated cells that may regress or
progress, depending on the host’s
immune status and the availability
of continuous proliferate stimuli.
HIV could provide both the miro-
genic stimulation through chronic
antigenic stimulation and a dys-
function in the host’s immune de-
fense mechanisms such as cyto-
toxic T-Lymphocytes (6). Epidemic
KS has been recognized since 1981
in homosexual men and has been
associated with HIV infection and
was first described in young male
homosexuals (7). It affects both
sexes with predominance of males
over females in Africa, probably
due to socioeconomic behaviour in
the African society. The pattern of
AlDS-associated KS in our study
favours the lower extremities that
are similar to the classical type.
Four of our patients had multiple
site involvement, which include the
tip of the nose, face, oral cavity,
glans penis and trunk. The  fre-
quency of large fungating, florid tu-
mour mass with extensive ulcera-
tion, haemorrhage and gross oe-
dema of the feot should probably
be taken as evidence of aggressive
lesion with silent i~~lvement of
the decpe~ tissues. This aggressive
lesion is rarely seen in-the endetaic
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KS. When the epidemic KS exchi-
sively involves the lymph nodes, it
is more likely that internal organs
are also involved and this is proba-
bly considered as evidence of ag-
gressive disseminated lesion. In
this study we also report three
cases with two axillary and one in-
guinal lymph node KS in adults
and a child respectively. However,
lymph node involvemetit has been
reported in endemic KS without
skin lesion, mainly in children usu-
ally with a rapidly fatal course
(8,9). It has been reported in asso-
ciation with lymphoreticular tu-
mours and immunosuppressive
therapy (10). The behaviour of
AAKS ranges from slowly indolent,
relatively benign skin nodules,
simulating the classic endemic KS,
to more commonly aggressive dis-
seminated malignancy, which has
been seen in 50% of patients, the
average survival of approximately
18 months. KS progresses in an
orderly fashion from few nodules in
the early stages to innumerable,
rapidly progressing nodules, and fi-
nally to systemic lesions. HIV infec-
tions is associated with generalized
aggressive or atypical KS, but not
with endemic KS (1-4).
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Psoas abscess is an uncommon clinical entity that can be primary, following haematogenous dissemi-
nation of an aetiologic agent, the source of which is usually occult, or secondary, as a result of local
extension of an infectious process near the psoas muscle. The triad of presentation; fever, loin pain
and limitation of hip movement may not be found in all patients. The correct diagnosis can be made
with a vigilant clinical examination, epidemiclogical, microbiological and radiological investigations.
The main stay of treatment is medical and or surgical drainage of abscess and treatment of the under-
lying illness. With the resurgence of tuberculosis, consequent upon the HIVFAIDS pandemig, there has
been an increase in the number of psoas abscess due to mycobacterial organisms. This is a review of
the literature on psoas abscess with highlights on the mode of presentation, diagnosis and treatment

modalities,

Key words: psoas, abscess, review

per year in the United Kingdom (2),
but with a mortality rate of 18-25%
(1-3). Any age group may be af-
fected, as some cases have been re-
ported in the neonates (4), but gen-
eral review showed the preponder-

INTRODUCTION
Psoas abscess arises mostly

from spread of infections from sur-
rounding anatomical structures.
Diseases of the gastro-intestinal
system are the most common
causative factors, although haema-

ance in the older age group In
whom predisposing factors and the

togenous spread in the immuno-
compromised patients also account
for some cases {1-3). Psoas abscess
is relatively uncommon with a re-
ported incidence of 0.4/100,000

source of infection are more preva-
lent {1-3, 5).

Psoas abscess was wvirtually
synonymous with tuberculosis of
the spine or sacroiliac joint before
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the introduction, of streptoémycin for

_the treatment of tuberculos:s -In

India and. Afrlca where TB is en-
demic (6), 5% of patients with spi-

nal tubexculosis (Potts digease) de:

velop a psoas abscess (7). In the
period between 1950 and 1985
when tubereulosis was largely mas-
tered in the Western World (8}, a
tuberculosis abscess tracking down
the psoas sheath was a rarity.
However with the resurgence of TB,
consequent upon the HIV/AIDS
pandemic, tuberculous psoas ab-
scess has once again become a fo-
cus of attenuon (9,10,11).

I‘hls ‘artlcle reviewed the lit-
erature on psoas abscess and dis-
cussed the technological mile-
stones in the clinical and radiologi-
cal diagnosis, and treatment of this

condition.

SURGICAL ANATOMY OF PSOAS MUSCLE
The psoas muscle consists of

the psoas major and minor. The
psoas major is a long muscle on ei-
ther side of the lumbar vertebra
column and the pelvic brim (12). It
arises from the anterior surfaces
and lower borders of the transverse
process of all five lumbar vertebrac,
five interdigitation each from bod-
ies of two adioining vertebrae ancd

intervertebra disc and bodies of five
lumbar vertebrae between the dlgl-
tations. It descends along the pelwc
brim posterior to the mgumal hga-
ment but anterior to the capsule of
the hip joint. It converges into a
tendon and receives the fibres of
the 111acus muscle and attached to
the lesser trochanter of femur. A
large subtendinous bursa, which
occasionally communicates with
the cavity of the hip joint, sepa-
rates it from the capsule of the hip
joint in 15% of the population. In
the abdomen, the muscle is related
to the peritoneum, kidneys and
ureters. On the right, it is related
to the inferior venacava and the
ileocaecal junction. On the left, it is-
related to the colon. In the groin, it
is related behind to the hip joint
capsule and laterally to the femoral
nerve. The psoas major acts to-
gether with the iliacus to ﬂex the
thigh upon the, pelvis. When there.
is fracture of the neck of femur it
acts as a lateral rotator of the fe-
mur. The psoas minor lies anterior
to the psoas major, entirely?Withii‘;
the abdomen, It originates from the
intervertebra disc between T12 and
.1 2nd is attached to the pecten
pubis and iliopectineal eminence. It
is absent in 40% of the population
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and acts as a weak flexor of the
trunk (12). _

An abscess may destroy part
of the psoas muscle but is likely to
be confined within the psoas fascia.
The fascia is attached medially to
the spine above and to the brim of
the pelvis below. Laterally it blends
with the fascia covering quadratum
lamborum and the iliacus; a psoas
abscess can extend further later-
ally than the outer border of the
muscle. In the groin, the iliopsoas
fascia is attached to the inguinal
ligament and the iliopectineal emi-
nence; the femoral vessels are me-
dial to this deep attachment.

AETIOPATHOGENESIS OF PSOAS ABSCESS

Psoas abscess is of two varie-
ties. The primary type is caused by
haematogenous dissemination of
bacteria or spread through lym-
phatics, the source of which is usu-
ally occult. This type is seen in
about 30% of cases and especially
in 1mmunocompromlsed patlents
such as dlabethS and alcoholics
(13, 14).. The commonest organism
1mphcatecl in this type of psoas ab-
scess is Staphylococcus aureus
(15,16,17), though other types of
organism have been isolated

(14,18).

Secondary type occurs as a
result of local extension of infective
process and is responsible for
about 70% of psoas abscess. Intra-
peritoneal inflammatory processes
and spinal pathology are the. two
most important conditions leading
to psoas abscess formation,, The in-
traperitoneal lesions include diver-
ticulitis of the colon, appendicitis,
pancreatitis and Crohn’s disease
(19,20,21).
shown Crohn’s disease to be the

Several reports have

single most common bowel lesion
associated with psoas abscess (21-
25). Other bowel lesions include

carcinoma and actinomycosis of
the colon. Microorganisms recov-

ered from the inflammatory proc-
esses causing secondary psoas ab-
scess are varied and include aero-
bic and anaerobic enteric gram-
negative bacilli such as Escherichia
Klebsiella
pneumonige and other organisms
such as Clostridium difficile, Diph-
theroid bacilli and Bacillus spp
(21,26). Tuberculosis of the spine
and sacroiliac joint is another ma-

coli, Proteus vulgaris,

jor cause of secondary psoas ab-
scess usually following rupture of
thoracolumbar abscess (11). Pyo-
genic osteomyelitis, sacroilitis and
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spondylitis are other spinal inflam-
matery lesions leading to secondary
psoas abscess. Other rarer lesions
associated with secondary psoas
abscess include renal calculus (27},
carcinoma of the bladder and cer-
vix, and anastomotic dehiscence
(28).

Bacteria invasion of the mus-
cle initiates an inflammatory or a
granulomatous response, which re-
sults in the formation of purulent
exudates, made up of neutrophil
and macrophages. Hydrolytic en-
zymes released by neutrophil and
macrophages into the surrounding
tissues leads to fissue digestion,
liquefaction and suppuration, with
pus tracking down the muscic
sheath.

CLINICAL MANIFESTATIONS

The triad of presentation
comprises flank pain in 80% of pa-
tients, limitation of hip movement
from painful psoas spasm in 435%
of patients and fever in 40% of
cases. These three symptoms when
seen together are termed the triad
of psoas abscess, and are seen in
less than 50% of cases (2,3). Other
features include back pain and
limitation of back movement, ab-
dominal pain extending to the loin,

F

painful hip stress test, tender, soft
and dull compressible mass in the
itiac fossa, lumbar fullness with
swelling extending below the groin,
which can be emptied. Features of
the predisposing illness may be ap-
parent.

Clinically, psoas abscess
must be diﬁ'eirehtiaied from renal
abscess, ruptured epigastric artery,
femoral hernia, saphenous yérix,
lipoma, rupture of adductor i't’;ngus
with haematoma, femoral aneu-
rvsm, iliac artery aneurysm, iliac
lymphadenopathy, chondrosar-
coma of ilium and osteoarthritis of
the hip.

DIAGNOSIS OF PSOAS ABSCESS
Diagnosis of psoas abscess is
premised on a high index of suspi-
cion, meticulous clinical examina-
tion, and radiological, microbiologi-
cal and other ancillary investiga-
tions. A complete blood count may
show evidence of leucocytosis and
neutrophilia with raised C-reactive
protein (CRP) and erythrocyte sedi-
mentation rate (ESR), suggesting
an inflammatory process. Plain ab-
dominal radiograph of the lumbo-
sacral region may show obliteration
of the psoas shadow on the affected
side. Plain X-ray is of low diagnos-
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tic accuracy (29). Ultrasonography
1s diagnostic in 70% of cases and
shows enlarged pscas or hypo-
echoic mass in the psoas region al-
though small sized abscesses may
be missed (29). Computerized To-
mographic (CT) scan is diagnostic
in 91% of cases and lesion shows
as hypodense mass in the psoas re-
gion {29). It also has the advantage
of imaging surrounding structures
like vertebra, kidney, pancreas and
the bowel. Although gallium scan is
diagnostic in only 80% of cases, it
is superior to CT-scan in demon-
strating concomitant bony infective
focus {30). CT-guided aspiration of
abscess provides specimens for mi-
crobiological evaluation and may be
used as a form of therapy. Mag-
netic Resonance Imaging (MR]} bet-
ter delineates the extent of inflam-
matory changes and demonstrates
abscess distinct from surrounding
soft tissue without the need for
contrasts (29,31). Bone marrow in-
filtrate in osteomyelitis of the verte-
brae is also better demonstrated.

TREATMENT OPTIONS

The management of psoas ab-
scess involves the treatment of the
abscess and the predisposing or
underlying illness. Treatment op-

tions include medical (15) or surgi-
cal approach but in most cases a
combination of the two is required
(15,16,17;18). If detected early, an-
tibiotics may be used as. a _sole
treatment option (15,18) but this is
usually for long and therefore
rarely used alone. Antibiotic selec-
tion should be based on result of
microbiological cultures and sensi-
tivity (15-18). Since Staphylococcus
aureus appears to be the common-
est cause of primary abscess, third
generation cephalosporin or vanco-
mycin may be used pending the re-
sult of culture and sensitivity. Per-
cutaneous ultrasound or CT-guided
needle aspiration followed by cul-
ture/sensitivity and the use of ap-
propriate antimicrobial agents is a
very popular therapeutic approach
(10,14,32,33). Percutaneous drain-
age with catheter left in situ is ad-
visable particularly when bowel pa-
thology is suspected (32,33}). Open
drainage is the preferred option
when gastrointestinal diseases are
the causec of psoas abscess. This
option allows simultaneous treat-
ment of the underlying illness and
allows for adequate debridement of
necrotic psoas muscle and drain-
age of the abscess cavity. Dratnage
can be performed through several
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approaches such as via the petit
triangle. This triangle is by the side
of the abdomen and is bounded by
the iliac crest, lattismus dorsi and
the external obligue muscle (34).
The lateral approach is through
mid one-third of the iliac crest. An-
terior approach is underneath the
inguinal ligament while the Ludluff
incision is medial approach to the
hip. Treatment of the underlying
cause is important, for example,
transabdominal resection may be
performed in Crohn’s disease or
carcinoma of the colon. Failure to
completely drain abscess may oc-
cur when the abscess is multi-
loculated or when there is underly-
ing bowel lesions or when there is
muscle involvement without lique-
Haction. Open drainage is preferred
in this situation where bony or car-
tilaginous sequestra in the tract or
the diseased vertebrae can be re-
moved (34}. Supportive treatments
that may be necessary include an-
-'ti‘coaguiation, because of the in-
creased risk of pulmonary embo-
lism in these patients {13). Arthrot-
omy of the hip may be necessary
when iliopsoas abscess lies adja-
cent to the hip capsule {20).

COMPLICATIONS FROM DELAY DIAGNOSIS
Complications that may arisc

from delay in the diagnosis of
psoas abscess include iliac vein
thrombosis due to compression by
the abscess (13). This may lead to
pulmonary embolism. Hydrone-
phrosis due to compression of the
ureters and renal failure may oc-
cur. Atrophy of the psoas muscle
may occur in protracted case (5).
There may be flexion contracture of
the hip. Recurrence of psoas ab-
scess may occur if underlying pre-
disposing cause is not removed.
Further dissemination of organisms
especially in immunocompromised
patients may also occur.

CONCLUSION

Although psoas abscess is a
rare entity, occasional cases are
seen now and then. It requires that
clinicians must have high index of
suspicion and be conversant with
the diagnostic imaging techniques,
common actiologic agents and sur-
gical techniques employed in the
management of this condition.
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Microbiological culture examination of urine samples from 502 pregnant women aitending antenatal
clinic resuited in the isolation of seven genera of bacterial species. They were Staphylococcus aureus
16 {21.3%), Escherichia coli 12 {16.0%), Staphylococcus spp 11(14.7%), Klebsiofla spp 8 {10.7%), Pseu-
domonas aeruginosa 7 {9.8%), Streptococcus faecalis 6 {8.0%), and Citrobacter spp 4 (1.3%). Asympto-
matic significant bacteriuria occuired in 16 {12.22%), pywria in 10 {2.0%} while significant bacteriuria
with pyuria occurred in 1{0.2%). The antiblogram inficated that ofloxacin, ciprofloxacin and nalidixic
acid were in that order the most effective of the antibiofics tested. All isolates showed muliiple resis-
tance to most of the antibiotics tested. Plasmid DNA was detected in Ps. seruginosa and E. colif with an
estimated molecular weight of bétiveen 4.5 and 6.5 kb. The result cmdncatnd a signiﬁcm nse in the fre-

guency of S, aureus in asymptomatic bacteriuria.
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 INTRODUCTION
Asyinptomatic
women is a frequent occurrence

bacteriuria in

that results when urinary tract

| patho'gcns su‘th as Escherichia coli,

amongst others enter the bladder
without causing symptoms (1}. The
pathogens, which are usually elimi-
nated by host defense factor, may

“ persist for a short, but rarely a long

AT L S .
time resu AR symptomatic wuri-
nary tract mfectlon (UTH. Studies
on asymptomatic bactenuna in
healthy women and school girls
showed no adverse autcomcs
whereas adverse outcbmes have
been reported i well - defined
groups such as pregnaiht women,
catheterized or elderly patients {2.)

Asymptomatic- bacteriuria

during pregnancy has been associ-
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a_ted Wlth an mcreased nsk of de—

Loy B [ ¥ 2 \.4-

velopmg pyelonephntls (3 4 5] ma-m

ternal -and 'infant morbidity, pre—
term labour and low birth weight
6,7.8).
been prevented with antimicrobial
drug therapy. However, the efficacy
of antimicrobial drug’treatment is
Imited by increased antimicrobial
resistance in community-acquired
strains of E. coli particularly to am-
picillin, sulphonamides, and tri-
methoprim-sulfamethoxazole {9).

- The present study examined
the incidence of asymptomatic bac-
terlurla in pregnant women in Ado-
Ekiti, Ekiti State, Nigeria. The anti-
biotic resistance pattern of the iso-
lates and the presence of plasmid
DNA were also investigated.

MATERIALS AND METHODS
Collection of sampies

Sample of clean-catch carly-

morning voided mid-stream urine
were collected from 502 pregnant
women attending antenatal clinic
at the state specialist hospital, and
Okesa maternity centre, Ado-Ekiti,
Ekiti state, Nigeria. The patients
were apparently healthy and symp-
tom-free at the time of sample col-
lection. All samples were collected
aseptically, stored at 4°C and ex-

Adverse outcomes have.

™

-

amined within two hours of collec-
tion” Information about paticnts
such as age, gestation age, occupa:
tion, blood group and parity were
collected from the hospital case
note. Informed consent of individ-
ual involved in this study was ob-
tained.
Microscopic examination of urine

Three loopful of well-mixed
uncentrifuged urine were placed on
a clean grease-free slide and cov-
ered with a coverslip. The prepara-
tion was examined under the mi-
croscope for bacteria and pus cells.
Isolation of Bacteria

Samples were examined us-
ing standard methods (10). Briefly
a calibrated wire loop capable of
delivering 0.001 ml of urine was
used for culturing on Cysteine-
Lactose Electrolyte Defm1ent
(CLED) and MacConkcy agar. The
culture plates were incubated aero-
bically at 37°C for 24 hours Culture
plates without visible growth were
further incubated for additional 24
hours before being discarded. The
number and types of colonies grow-
ing on the medium (CLED) were re-
corded as being insignificant,
doubtful {contaminated) or signifi-
cant when 1 or less colony, < 10
colonies or 10 or more colonies
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were counted respectively.
1dentification of isolates

Identification of bacterial iso-

lates was based on the combination
of cultural, morphological and bio-
chemical characteristics (11).
Antimicrobial Assay

" 7 Antimicrobial susceptibility
testing of the isolates ‘was done by
the Kirby-Bauer “disc d1ffu31on
technique (12), with the following

antibiotics; Ampicillin, Cotri-
moxazole, Gentamycin, Chloram-
phenicol, Nalidixic acid,
Vibramycin, ofloxacin and cipro-
floxacin.

Plasmid Analysis

Isolation of plasmid from the
isolates that showed multiple resis-
tance to antibiotics was done as
describé®“by Birmboim and Doly
(13). This pla&wgl DNA was re-
solved on _agarose gel electrophore-
sis using Tambda DNA cleaved with
Hind IIl restriction enzyme as the
molecular weight marker.
RESULTS

Of the 502 urine samples ex-
amined, 16 (12.2%) yielded signifi-
cant growth, 228 (45.4%) had insig-
nificant growth, 15 (2.9%) had
mixed growth while 193 (38.45)
had no gi‘owm (Table 1). There was
pyuria in 10 (2.0%) urine samples

while significant bacteriuria with
pyuria occurred in 1 (0.2%) (Table

‘2). Table 3 shows the various bac-
terial isolates with their percentage;

distribution. S. aureus was the
most common organism with an
isolation rate of 21.3% followed by
E. coli with 16.0% isolation rate
while Salmonella spp had the least
prevalence rate. Table 4 shows the
susceptibility patterns of the bacte-
ria pathogens to the eight antimi-
crobial agents employed. Ofloxacin
was the most effective drug on alil
the tested organisms folowed by
ciprofloxacin and vibramycin. Most
of the isolates exhibited multiple
antibiotic resistance (MAR) pat-
terns. Providencia and Enterobacter
spp showed the single R-type with
100% to both co-
trimoxazole and ampicillin. All the
other organisms showed multiple
resistant pattern ranging from 2 to
8 antibiotics. Ps. aeruginosa, Citro-
bacter and Salmonella spp. were
100% multiple R-type while E. coli
and Proteus spp. demonstrated
91.7% and 83.3% resistance re-
spectively and S. aureus showed
81.3% resistance (Table 5).

resistance
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Table 3: Profile of bacteria isolated from cases of sigmficant bacteriu

ria in pregnant wombn. P v
BACTERIAL I§OLATES TOTAL NO |% '~
- OF ;
ORGANISM
btaphy!ococms aureus 16 21.3
Escherichia colt t 12 16.0
Staphyiococcus spp. 11 14.7
Pseudanwﬁzhg"ﬁeru?;?losa 7 9.3
Streptococcus faecalis 6 8.0
Klebsiella spp. 4 8 10.7
Proteusspp. 5 5 2l : 6 . |80,
Citrobacter spp; oy ?5 4.0
Enterobacter spp - T2 LY
Providencia spp 3 4.0
Salmonella sppﬁ 1 1.3
TOTAL -~ " 75 100
T :
- ;
: ~ oo
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Table 4  Pattern of resistance of bacterial isclates to antimicrobial agents

w-aar_torz _u“toh e cor |aEm [waL o [OFX Vs
S. aureus S T 10(62.5) [7143.7) (7437 [5(31.9) [3(18.8) [1(6.3) [0 1(6.3)
E.coli.._ 12 6(50.0) |206.7 [3@25.0) |4(33.3) {18.3) [18.3) |o 7(58.3)
Staphijlococcus spp. |11 6{54.5) [19.) |981.8) |2(18.2) |0 w.y 1oy ]33
Klebsiella spp. 8 5(62.5) [1012.5) |7(100.0) |2(25.0) |2(25.0) [1(12.5) [1(12.5) {0

P. aeruginosa 7 . |7100.0) |7(100.0) :[7(87.5) |4(57.1) |7(100.0} |0 0 4(37.1)
S. faecalis 6 [5(83.3) {4(66:7). |2(33.3); [2(33.3) |2(33.3) |0 0 116.7)
Proteusspp. ¢ . |6 3(50.0) |2033:3) :|6(100.0} |233.3) |1116.7) [0 0 1{16.7)
Cirobacterspp” " {3 |133.3) [2667) :|266.71 |266.7) [0 0 0 2(66.7)
Providencia spp.. |3 o ' Jo 2(66.7) |0 0 0 0 0
Enterobacter spp: |2 1450.0)  [1(56.0) “[o: 1(50.0) |0 0 o 0
Salmonetla spp. 1 1100) 1101000 [10106) {1(100) |0 0 0 1{100)
TOTAL 75 45 28 46 |25 16 4 2 20
AMP = Ampicillin  COT = Cotrimoxazole GEN = Gentamycin  CHL = Chloramphenicol

NAL = Nalidixic acid OFX = Ofloxacin

{ ) =% resistance

CIP = Ciprofloxacin  VIB = Vibramycin
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Table §:

v

-

Prevalence of multiple antibiotic resistance (MAR) strains among bacterial isolates
from pregnant women

NAL = Nalidixic acid OFX = Dfloxacin

{ } =% resistance

Bacterial isolate Total |[Single R-| Antibioties |Multijile|Antibiotic|Antibiotics to ‘which multiple
No type %) R-type|range resistance was demonstrated
isolate (%) \

S. aureus 1(18.8) |chl Amp  [13(81.3) [2-5 Chl, Gen, Nal, Cip, Cot

E.coli 1(8.3) Amp “11ieLn 25 Amp, Chl, Gen, Nal, Cot, Cip

Klebsiella spp. 8 2(33.3) Amp, Cot 6{66.6} 2-4 Amp, Nal, Gen, Cot, Cip, Ofx

P. aeruginosa 7 0{0} 7(100) 4-6 Amp, Nal, Vib, Chli, Cot, Gen, Ofx

S. faecalis 6 1{16.7) Cot 5(83.3) 2-4 Amp, Cot, Nal, Gen, Chl

Proteus spp. 6 1{16.7) |Cot 5(83.3) |2-4 Gen, Cot, Vib, Amp, Nal, Chl

Staphylococcus spp. 3{27.3} |Cot 8(72.7) 2-4 Gen, Cot, Amp, Vib, Chl, Ofx, Cip
Titrobacter spp. 2 - . 2(100) la-5 Vib, Gen, Chl, Cot, Amp, Vib

Providencia spp. 2 2(100) | Cot 0 . .

Enterobacter spp. 2 1{50) Amp (1 - Gen, Chl

Salmonella spp. 0{0) - 1{100) 5 Vib, Gen, Chl, Cot, Amp.

AMP = Ampicillin COT = Cotrimoxazole GEN = Gentamycin CHL = Chloramphenicol

CIP = Ciprofloxacin  VIB = Vibramycin
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Table 6: Plasmid analysis of some of the bacterial aﬂoo?u from asymptomatic nﬁ%ﬂﬂn )

bacteriuria of pregnant women

Bacterial isolate Antibiotic resisted  |No of bands/plasmid  |Estimated molecular weight of
plasmid kilobase pair less than
6.5

E.coli Vib, Cot 1 Less than 6.5

E.coli Amp

Proteus spp. Vib, Gen; Cot, Amp

Proteus spp. Cot

Klebsiella spp. Cot, Amp

Klebsiella spp. Cot, Ch!

Citrobacter spp. Vib, Gen, Chl, Cot, Amp -

P. qeruginosa Chl, Amp, Cot, Vib 3 . |Between 4.5 6.5 |
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DISCUSSION |
Urinary tract infection (UTI} is
one of the m__osf co_mn]pn‘__bacterigl

infections in both pregnant and’

non-pregnant women. It is esti-
mated that 10-20% of all women
suffers from UTI at some point in
life {14). The prevalence of bacte-
riuria in femmale varies from less
than 1% in infants to 10% and
even more in older women. The
prevalence of asymptomatic bacte-
riuria in pregnancy ranges from 4%
to 7% depending on the population
studied (15). The overall isolation
rate of bacteria in the population
studied was12.2%. Famurewa (16)
earlier reported significant bacte-
riuria in 12 {2.5%) non-pregnant
women, 108 (22.2%) pregnant
women and 120 (24.7%) asympto-
matic women. Olusanya et al (17)
also reported significant bacteriuria
in 122 (23.9%) pregnant women
and 37 (12.2%) non-pregnant
women in Sagamu, Ogun State, Ni-
geria. The result of this study fur-
ther affirms that variation in fre-
quency may be ascribed to popula-
tion characteristics such as age,
narity, socio-economic status, sex-
ual activity (multiple sexual part-
ners) and health care during preg-
nancy (17, 18, 19,20).

S. aureus was the most
prevalent bacterium (21.3%), which
agrees with the report of earlier
workers (16, 17, 21,22). It is impor-
tant to note that E. coli which is im-
plicated in 75% of out -patients with
urinary tract infections is the sec-
ond most prevalent in this study.
Anderson et al (23) observed that
although E. coli was not among the
organisms found in the periure-
thral area, yet it was one of the
common organisms causing signifi-
cant bacteriuria because of its abil-
ity to outgrow other organisms that
could cause similar problems. Ak-
inyemi et al {24} reported the occur-
rence of coagulase negative staphy-
lococci (CNS) and their importance
as pathogens rather than contami
nants in the urinary tract. This has
been confirmed in this study and in
reports from USA (25), Sweden
(26), UK {27) and Nigeria (16}. S.
saprophyticus has been considered
the most frequent agent of urinary
tract infection in young sexually
active women after E. coli {28).

The in vitro susceptibility pat-
tern of the isolates revealed that
the quinolone class of antimicrobi-
als is highly effective against all
1solates demonstrating less than
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10% resistance. The newer

quinolones  (ciprofloxacin, ofloxa-
Hcin]; are excellent agents for treat-
ment of UTL (20) although the
quin-uones are not generally safe in
pregnancy and should probably be
avoided (29). The high prevalence
of resistance to B-lactam {ampicil-
lin) has long been appreciated. This
has been confirmed by this study
and as such the continued use of
B-lactams should be discouraged
as much as possible in the empiri-
cal treatmeni of uropathogens. Of
considerablyv greater concern is the
incressing prevalence of resistance
to trimethoprim-suifamethoxazole
(co-trimoxazole] as observed in this
study. This data suggests that this
drug also may not be aeceptablce for
empirical therapy. The resistance
patterﬁ seen in this study further
affirms the need to discourage em-
pirical treatment of UTI. The preva-
lence of resistance among uropa-
thogené has been 'shown to be on
the increase. The prevalence of re-
sistance (1o trimethoprim-
sulfantethoxazole rose from more
than 9% in 1992 to more than 18%
in 1996 for E. coli. It rose rom 8
to 16% among all isolates com-
bined while for ciprefloxacin, it did
not change significantly during the

5 years period (9). The high resis-
tance to these commonly used and
relatively cheap antlblotlcs (ampi-
cillin, co- trlmoxazole etc) in Nigeria
could be a reflection of widespread
and indiscriminate usage of these
drugs. Of obvious concern is the
likelihood that increased use of
ﬂubroq__uinolones for the treatment
of UTI in women may likely pro-
mote the emergence of resistance
to these drugs. A rapid develop-
ment of resistance to nalidixic acid
in Ontario, Canada after wide-
spread use has been reported (30},
but resistance to this drug is rela-
i‘ively low from this study. Inappro-
priate use of antimicrobial agent
has been identified as a major risk
factors for the development of re-
sistance (31), hence the correlation
hetween antimicrobial resistance
annd antimicrobial use.

An imporiant finding in the
current study is the lack of plas-
mid-mediated resistance to
guinolones. Despite an increased
widespread usage, resistance has
not emerged (32). Although other
studies have reported increasing
fluorocuinolone resistance amongst
L. coli (33, 34), low resistance rate
was observed amongst the E. coli in
this study. The presence of plasmid
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DNA in some of the isolates shows
that this antimicrobial resistance
could be plasmid mediated. Co-
transfer of plasmid borne resis-
tance amongst E. coli from UTI has
been reported (30). Plasmid bands
were detected in both Ps. aerugi-
nosa and E. coli. The plasmid DNA
in both organisms had identical
size and both isolates were resis-
tant to vibramycin, suggesting that
likely to be

mediated resistance. The increase

this 1s nlasrmid-
in antibiotic resistance among com-
munity-acquired isolates is worri-
some and new approaches to possi-
bly prevent or control the emer-
gence of resistance should be de-
veloped. Hence, the World Health
(335)
importance of studying the emer-

Organization recognized the
gence and the need for strategies
for its contral.
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Since the first report in 1967, the incidence of Penicillin Resistant Streptococcus pneumoniae (Pneu-
mococcus) has risen steadily worldwide, and now complicates diagnostic and treatment strategies for
infections due to this organism. More worrisome is the fact that in areas where Penicillin Resistant
Streptococcus pneumoniae (PRSP) has become established, resistance to other antimicrobial agents
such as cephalosporins, sulphonamides and macrolides is also common. This development has a
grave implication for therapy of life threatening pneumococcal infections like meningitis and septicae-
mia, with the extended spectrum cephalosporins, such as ceftriaxone and cefotaxime, and the newer
macrolides, azithromycin and clarithromycin. The mechanism of resistance to f3-lactam antibiotics is
decreased binding of drug to the bacteria cell wall brought about by genetic transformation in bacterial
chromosome. Recently, using molecular techniques that can index overall relatedness of the drug re-
sistant pneumococcal isolates, it has been possible to establish clonal dissemination of drug resistant
pneumococci across continents, with acquisition of additional drug resistance determinants as a result
of “iecal” antibiotic selective pressures. This is a review of literature on the epidemiology, mechanism
of resistance, laboratory identification, treatment, prevention and control of Penicillin Resistant Pneu-
mococci {(PRP), with emphasis on the problems of identification and reporting in develeping countries.

Key words:  penicillin, Streptococcus pneumoniae, resistant, extended spectrum cephalosgorins.
moniae is a leading cause of mor- .
INTRODUCTION bidity and mortality, resulting each

Streptococcus pneumoniae in- year.in an estimated 3,000 cases of

fections are among the leading meningitis, 50,000 cases of.bac-

causes worldwide of illness and teraemia, 500,000 cases of pneu-

death in young children, persons
with "lmderlying illness, and the
elderly. In the United States of

America alone, Streptococcus pneu-

monia and 7,000,000 cases of otitis
media (1, 2). In developing coun-
tries, 50% of the estimated 4 mil-
lion child deaths annually from
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pneumonia are caused by Strepto-
coccus pneumoniae (3).

In the past, Streptococcus
pneumoniae was almost uniformly
susceptible to penicillin, allowing
most physicians to treat persons
who had severe infections with
penicillin alone and without testing
for resistance. Since the 1960s
however, resistance to penicillin
and most other antimicrobial
agents, has spread rapidly. Penicil-
lin Resistant Streptococcus pneumo-
niae (PRSP) was first reported in
1967 in Australia (4), in New
Guinea in 1969 (5) and in South
Africa in 1977 (6), and since then
in many countries throughout Af-
rica, America, Asia and Europe.(7-
26).

In Africa, with the exception
of South Africa, literature on the
occurrence of PRSP appears
sparse. The few reports have docu-
mented low prevalence rate, which
is probably due to gross underre-
porting. Poor or absent antibiotic
resistance surveillance and infec-
tion control progammes, and poor
laboratory backup in many health
institutions are some of the factors
responsible for underreporting of
the occurrence of PRSP and other

resistant organisms in these coun-
tries. This article reviewed the epi-
demiology, diagnostic and thera-
peutic difficulties, and preventive
measures for PRSP and emphasizes
the need to increase surveillance
for these organisms in developing
countries.

HISTORICAL/EPIDEMIOLOGICAL PER-
SPECTIVES

The German pathologist,
Klebs in 1875 described Streptococ-
cus preumoniae in the fluid from
the lungs of a man dying with
pneumonia (27). In 1881, the or-
ganism was concurrently identified
in the old and new worlds, by Pas-
teur in France, who named it Mi-
crobe Septicemique du salive, and
Sternberg in the United States,
who called it Micrococcus pasteuri
(27,28). By late 1880s, the term
pneumococcus was generally used
because this bacterium has come
to be recognized as the most com-
mon cause of lobar pneumonia
(28). It was also recovered from
several body sites such as cerebro-
spinal fluids, synovial fluids, kid-
ney, middle ear, blood and the
pericardium (27,28).

In 1890s, Felix and klum-
perer showed that immunization
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with killed pneumococci protected
animals against subsequent pneu-
mococcal challenge, and further,
that protection could be transferred
by infusing serum from immunized
mice into naive recipients (29). Fel-
ton prepared the first purified
pneumococcal capsular polysac-
charides for immunization of hu-
man subjects {(30), and a prepara-
tion of type 1 polysacchande was
used to abort an epidemic of pneu-
monia at a State Hospital in
Worcester, Massachusetts in 1938
(31). MacLeod and coworkers fur-
ther confirmed this during the
World War Il when they found that
vaccinating military recruits with
capsular material from several se-
rotypes of Streptococcus pneumo-
niae greatly reduced the incidence
of pneumonia due to serotypes pre-
sent in the vaccine, but not. other
- pneumococcal serotypes (32). Sero-
types of pneumococci were earlier
recognized, based on the observa-
tion that injection of killed organ-
ism into a rabbit stimulated the
production of antibody that aggluti-
nated and caused capsular swelling
of the immunizing strains, as. well
as of some, but not all, other pneu-
mococcal isolates (29). Capsule
swelling (Quellung) reaction be-

came the basis of the American
and Danish serotyping schemes of
Streptococcus pneumoniae.

The name Diplococcus was
adopted in 1926 based on the pres-
ence of paired cocci on Gram
stained sputum. In 1974 it was re-
named Streptococcus pneumoniae
based on the presence of chains
when grown in liquid medium (27).
Streptococcus pneumoniae was the
subject of pioneering genetic re-
search work by Griffith {33), when
in 1928, he demonstrated genetic
transformation in Streptococcus
pneumoniae. In the 1930s, it was
recognized that a large proportion
of healthy population carried pneu-
mecocel in the nasopharynx and
that this was often a source of dis-
ease in contacts of these asympto-
matic carriers (28,34).

in the pre antibiotic era, mor-
tality from untreated pneumococcal
discase was 77% (35). It was 50%
in patients treated with specific an-
tipneumococcal serum (35). Follow-
ing the introduction of sulphona-
mides in 1930 and penicillin in
1945, mortality decreased to about
25% (36) but remained unchanged
at this rate for about three decades
of antibiotic therapy (37,38,39).
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During this period (1940s to 1970s)
however, occasional strains of
pneumococcus exhibiting increased
resistance to penicillin (4,40), tetra-
cycline (41,42), erythromycin and
lincomycin (43,44) had emerged.
The first documented evi-
dence of resistance to pneumeococ-
cus was in 1912 by Morgenroth
and Kaufman {45) when optochin
(eth,ylhxdmcuprein hydrochloride)
resistant pneumococci were ob-
tained from experimentally infected
mice treated'; with optochin. Opto-
chm resistant pneumococci were
then reported among clinical iso-
lates obtained from patients
treated with optochin in 1915 (46).
‘Sulphonamide resistant pneumo-
cocei were reported in patients with
meningitis and lobar pneumonia
bet“?éen 1939 and 1943 (47). Peni-
cillin resmtance was first described
m 1945 among mutant strains of
pneumococcei in vitro {40) shortly af-
ter the introduction of penicillin
into the market. Clinical isolates of
Streptococcus pneumohi‘ae with re-
duced susceptibility to penicillin
were first reported in Bostc;n in
1965 (48). Penicillin minimum in-
hibitory concentration (MIC) of 0.1
and 0.2 pg/mL were reported in
two of the two hundred lsolates

tested. Despite these findings, the
investigators failed to recognize the
clinical significance of their discov-
ery. The first pneumococcal strain
with reduced susceptibility to pgm—
cillin (MIC 0.6 pg/mL), for which
clinical relevance was recognized,
was reported in 1967 (4) after being
isolated from a 25-year old Austra-
han woman. During the next dec-
ade, several alarming reports were
published documenting worldwide
spread of pneumococci with re-
duced susceptibility to penicillin
(MIC 0.1'~ 1 pg/mL}.(5-9). In 1977
{10}, pneumococci exhibiting high
level penicillin resistance (MIC =
2.0 npg/ml) were isolated f{rom
young African children admitted to
King Edward VII Hospital, Durban,
South Africa, with meningitis, sep-
ticaemia, otitis media, pneumonia
and empyema. By the early 1980s,
worldwide distribution of multidrug
resistant pneumococci have been
described with reports from New

Guinea, lIsrael, Poland, South Af-

rica and the United States of Amer-
ica (11-15).

The incidence and pattern of
penicillin resistance among pneu-
mococci remained fairly stable in
the early 1980s (14}, but due to the
various degree of resistance en-

e



countered and the various nomen-
clatures used, the Centre for Dis-
ease Control and Prevention (CDC},
in 1995 suggested a standardized
classification of resistance level
(49). CDC defines susceptibility of
Streptococcus pneumoniae to Peni-
cillin as MIC £ 0.06 pg/mL. All iso-
lates for which the MIC is 2 0.1
ug/mL are regarded as non-
susceptible. Isclates that are non-
susceptible are characterized fur-
ther as Penicillin intermediate
{Peni; MIC 0.1-1 pg/ml) or Penicil-
lin resistant (Penr;, MIC = 2.0
ug/ml). Isolates for which MIC is 2
2.0 pg/mL were previously referred
to as displaying high-level penicillin
resistance (50). This terminology is
no longer advocated by CDC (49).
Between 1979 and 1987,
non-susceptible pneumococci ac-
counted for approximately 5% of
the strains recovered in the United
States. Duﬁng the same period,
Penicillin resistant strains (Penrn
were rare; approximately 0.02% (1
of 4585) of pneurtiococci sterile-site
isolates submitted to the CDC Sen-
tinel Hospital Surveillance system
(S1}. By the early 1990s, however,
a dramatic increase in the fre-
quency of  isolation of non-

susceptible pneumococci was re-
ported (52-57), with a correspond-
ing increase in Penicillin resistant
(Penr] strains. For example in 1991
-~ 1992, 2.6% of all isolates were
Penicillin resistant as against 7.3%
in 1992-93 (52, 53) and 9.5% in
1994-95 (57). Similarly, several
other countries reported increasing
incidence of Peniciilin non-
susceptible
sponding increase in Penicillin re-

strains with corre-
sistant (Pens} strains during this
period (16-26). The common sero-
types of pneumococci resistant to
penicillin .(MIC 2 2.0 'uyg/mL} and
other B-lactam agents encountered
include serotypes 6A, 6B, 19A,
19F, 14 and 23 (13). Others in-
clude serotypes 1, 3, 5, 15, 31 and
35 (15). In the United States, out-
breaks in daycare centres were
caused mainly by serotypes 6B, 14,
19F and 23 (58, 59).

In Africa, only few surveys
have been reported except in South
Africa, where resistant rates are
close to 20% (60). Surveys carried
out in Nairobi, Kenya in 1981 (61)
and during 1991 to 1992 (62) gave
26% prevalence rates. In Tunisia, a
rate of 10% was reported (63). Re-
ports from Zambia (64}, Seﬂegal
and Ivory Coast (63) have posted
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rates below 5% and less than 2% in
Morocco and Egypt (63). A survey
in Nigeria in 1978 reported a 20%
prgveilence rate for Penicillin Resis-
tant Pneumococci (65). The rela-
tively few surveys carried out by Af-
rican countries do not give a true
picture of the occurrence of PRSP
in this continent. More surveys will
be necessary to know the true
prevalence in these countries.

Penicillin Resistant Pneumo-
cocci have been recovered more
frequently from children five years
or younger than from other age
group (1, 2, 9-13,64,67,68,73,74).
Atthough young children are still at
risk for resistant infection, an in-
creased frequency of drug resistant
pneumococci has been encoun-
tered in adults (60). Risk factors for
an infection secondary to a resis-
tant pneumococcal strain include
hospitalization, prior exposure to
antimicrobial agents, underlying ill-
ness and tobacco use (6-
13,15,19,23,39,67,68,69,71).

In areas where PRSP bhas
been established, resistance to
other antimicrobials, such as
cephalosporins (67-71), sulphona-
mides {15, 60, 73) and macrolides
{66, 74} is also common. The iden-
tity of drug-resistant isolates within

a country or in different countries
has been investigated using tech-
niques such as polymerase chain
reaction (BOX PCR), pulse field gel
electrophoresis (PFGE), multilocus
enzyme electrophoresis (MLEE),
penicillin binding protein (PBP} pro-
filing and multilocus sequence typ-
ing (MLST) to index their overall re-
latedness (75, 76). This has illus-
trated the extreme diversity of drug
resistant pneumococci particularly
in countries such as Spain and Af-
rica, where resistant isolates have
emerged rather than being im-
ported. However, superimposed on
this diversity is the emergence and
clonal spread of resistant isolates
that are presumably fitter than
other isolates. Thus in Spain al-
though there is a great divergence
in the relatedness of resistant iso-
lates, more than 60% of all Penicil-
lin resistant isolates belong to four
major clones; Spain®'-1, Spain®-2,
Spain®’-3 and Spain'*-5 (77). Two
of these clones have been exten-
sively studied. The first major
clone, Spain**-1 (resistant to peni-
cillin, tétracycline, chloramphenicol
and sometimes erythromycin)
probably arose from Spain in the
carty 1980s and since then has
spread across more than six other
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countries in three continents (78).
The spread of this clone has been
accompanied by the emergence of
variants that have acquired addi-
tiona] drug resistance determi-
nants as a result of “local” antibi-
otic selective pressures. The second
major Spanish clone, Spain®-2 is
also resistant to penicillin, tetracy-
cline and chloramphenicol and has
become prevalent in Iceland and
the United Kingdom {79), other
European countries (80,81} and in
Asia {82). Extensive human popula-
tion mobility is the major factor in
the global dissemination of these
resistant clones,

MECHANISM OF RESISTANCE IN PRSP

Pneumococcal resistance to
B-lactam agents, like Penicillins
and Cephalosporins, is due to
changes in the target sites of the
enzymes called Penicillin Binding
Proteins (PBP). These high molecu-
lar weight proteins are believed to
catalyze the terminal stages in pep-
fidoglycan (murein} synthesis (83).
There are six PBPs found in sus-
ceptible strains of Streptococcus
pneumontiae; PBP l1a, 1b, 2a, 2x, 2b
and 3 (84). All are high molecular
weighl proteins except PBP3, which
1s probably not too involved in -

lactam mediated cell lysis (84, 85).
f-lactamn compounds inhibit these
enzymes by covalently binding to

their active sites (84).

The altered PBPs in pneumo-
coccus have low affinity for penicil-
lin and related pB-lactam com-
pounds (85), a mechanism which
only occurs in organisms that are
naturally transformable. Altered
PBPs also play a role is resistance
to Penicillin in other naturally non-
transformable strains like Staphylo-
coccus aureus and enterococci (86},
but in these cases, it is due to ac-
quisition of new abnormal PBPs,
rather than decrease in the affinity
of the normal PBPs. Pneumococcal
isolates with high Penicillin MIC
seems to be entirely due to the ex-
pression of low affinity forms of
PBP 1a, 2a, 2b, 2x and perhaps 1b
(87). There is a reduction in the af-
finity of at least three of these five
PBPs. For example, resistance to at
least 8 ng/mlL can be achieved by
alterations in only PBP la, PBP 2x
and PBP 2b. Since PBPs in these
strains also have decreased affini-
ties for other B-lactam antibiotics,
most PRSP have increased resis-
tanre to third generation cephalo-
sporns including ceftriaxone and
cefotaxime. High- level resistance
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to cephalosporins requires reduc-

tion in the affinities of énly PBP 2x

and PBP 1.

The reduction in the affinity
of PBPs for B-lactam compounds
results from the appearance of the
so-called “mosaic” amino acid se-
quences of the proteins (85). Over
the last few decades, the high se-
lective pressures provided by anti-
biotics in the environment of the
bacteria have selected for strains
that have these new or: changed
PBPs, less able to bind B-lactam
antibiotics. What we see today are
pneumococci that have PBP encod-
ing chromosomal genes that are
hybrid molecules made with DNA
from Streptococcus mitis and other
yet to be identified streptococcal
species (88). Many different “mo-
saic” genes have been sequenced to
date. It is difficult to calculate the
exact events that gave rise to these
variants PBPs. To complicate mat-
ter is the fact that these “mosaic”
genes have been transferred to
other viridians streptococci such as
Streptococcus sangius and Strepto-
coccus oralis (87). As arresult of the
gene flow between these naturally
transfor nable streptococci, it is dif-
ficult to determine the events that

T

occurred to produce these mosaic
PBPs now found in resistant pneu-
MOCOoCCL.

PRSP with MIC > 2 pg/mL are
also more likely to be resistant to
non B-lactam agents such as chlor-
amphenicol, trimethoprim-
suilphamethoxazole, erythrdmycin,
tetracycline and aminoglycosides
(15,60,66,74,75).
chloramphenicol, tetracycline and

Resistance to

erythromycin appears to be chro-
mosomally mediated (89). A 7.244
kb defective transposon Tn 1207.1
containing mef (A} gene has been
found inserted in the competence
cel B chromosomal region of Strep-
tococcus pneumoniae conferring re-
sistance to macrolide (M pheno-
type) via an active efflux mecha-
nism (90). Another 25.3 kb conju-
gative transposon, Tn 1545 has
also been found inserted into the
chromosome of resistant pneumo-
coccus (91). This transposon car-
ries the erm (B} gene that confers
resistance to- erythromycin and the
structurally unrelated macrolide,
lincosamide and streptogramin B
(MLSz phenotype), through meth-
ylation of 23S rRNA, the common
target of these agents. This trans-
poson also carries the tet (M) gene
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that codes for tetracycline resis-
tance via the production of a pro-
tein that binds to the ribosome and
blocks protein synthesis (92). Re-
sistance to trimethoprim-
sulphamethoxazole is attributed to
trimethoprim and occurs by a de-
crease in the affinity of trimetho-
prim for its target enzyme, dihydro-
folate reductase (93). Chloram-
phenicol resistance is due to the
production of an inducible chlor-
amphenicol acetyltransferase (94).

It appears that pneumococci,
in addition to having incorporated
DNA from non-pneumococcal
streptococci, méy have also shared
DNA with Gram-negative microbes
in other to acquire additional drug
resistance. Theé genes that encode
resistance to erythromycin, tetracy-
cline and aminoglycosides, erm (B),
tet (M) and aph (A3) respectively,
identified in PRSP have also been
found in Escherichia coli and Klebsi-
ella spp, tet (M} in resistant Haemo-
philus and Neisseria spp, and aph
(A3} in Staphylococcus aureus, En-
terococcus faecalis and Helicobacter
spp (89).

Although the quinolone anti-
microbials have improved spectrum
of activity against Gram-positive or-

ganisms, they do not possess suffi-
cient activity to be clinically useful
against Streptococcus pneumoniae.
One of the genes responsible for re-
sistance to quinolones is gyr (A),
which encodes the A-subunit of
DNA gyrase, the site of action of
gquinolones (95). Newer quinolones
may be potent against Streptococ-
cus pneumoniae despite. mutations
in the gyr (A) and par (C) genes and
may be useful in treating infections
by this organism (96).

To date, B-lactamase produc-
ing pneumococci have not been re-
ported. The mechanism of resis-
tance is entirely chromosomal with
horizontal transfer of resistant
genes via transformation and con-

jugation.

LABORATORY IDENTIFICATION OF PRSP
Streptococcus pneumoniae is a
fastidious organism requiring par-
ticular attention to proper labora-
tory procedures for identification
and in vitro susceptibility testings
(97). Routinely in the laboratory,
pneumococci are identified by three
reactions; the so-called alpha-
haemolysis on blood agar with flat
or concentrically ringed colonies,
catalase negativity an! solubility in
bile salt or susceptibility to etﬁyl-
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hydrocupreine (Optochin}. Occa-
sional strains may form rounded,
rather than flat or concerntrically
ringed, colonies or may lack cap-
sules and hence mis-identified as
viridian streptococci. These atypical
strains are likely to be encountered
from sites with normal flora or
among Penicillin resistant strains
(98). Strains with zone diameter of
inhibition = 10 mm to optochin
disk can be presumptively identi-
fied as pneumococci. Incubation in
:-f_,_a-ir with added CO; caused de-
creased .zone, size, which is re-
versed when pneumocecci, but not
viridian streptococci, are incubated

in air (101). In recent years, a

number of isolates have been found
to be optochin resistant (102,103},
which has led cautious microbiolo-
gists to rely more on the use of bile
_solubility for definitive identifica-
tion,

'IN-VITRO SUSCEPTIBILITY TESTING.

| Recent _reports have empha-
sized the 1mp0rtance of accurate
susceptibility testing of all clinically
significant isolates of. Strepfococcus
pneumoniae, the need for new
agents, and periodic revaluation of

- existing drugs (1,97,104), Testmg is

'con}phcated by the fact tha‘; there

are currently ne automated micro-
broth dilution MIC systems avail-
able for susceptibility testing of
Streptococcus pneumoniae.
Laboratory may choose to use
agar disk diffusion on Mueller-
Hinton agar supplemented with 5%
sheep blood, incubated in 5% CO,
to screen for Penicillin resistance
using the~ 1 ug oxacillin disk
(49,97,98) or 5 ng methicillin disk
(99). The cut off zone diameter of
inhibition for oxacillin is 20 mm
(49) and for methicillin, 25 mm
(99). Oxacillin is preferred to methi-
cillin, because of the enhanced re-
sistance of oxacillin to degradation
during storage (100). This method
is also acceptable for testing other
oral agents including trimetho-
primy sulphamethoxazole, erythro-
mycin, clindamycin and tetracy-

-cline as well as vancomycin for par-

enteral use (49,105). Penicillin disk
is not used because it gives inaccu-
rate results (98).

Susceptlblhty to Penicillin can
be used to predict susceptibility tc
all other p-lactams. However, to
distinguish between Penicillin in-
termediate and Penicillin resistant
isolates, and to obtain susceptibil-

ity information for cephalosperins,
. a quantitative MIC test must be
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done (1,49,97). The agar dilution
method is regarded as the refer-
ence method for determining the
MIC for pneumococcus (49,98).
This is carriéed out in cation-
adjusted Mueller Hinton agar sup-
plemented with 5% whole defibri-
nated horse or sheep blood or 5%
lysed and centrifuged horse blood
for sulphonamides (98,106). The
inoculum size is 10* CFU per spot
and plates are incubated in air or
added 5-10% CO;, overnight (49).
Recently, the E-test (AB
Biodisk, Solna, Sweden) has be-
come popular. This is a method of
determining MIC based on diffu-
sion of an .antimicrobial gradient
from a calibrated antibiotic impreg-
nated plastic strip applied onto the
surface of an inoculum coated agar
plate. The antibiotic gradient pro-
duced results in an ellipse of inhi-
bition. The point at which the el-
lipse meets the strip is the MIC.
This technique has become widely
used in clinical laboratories for
quantifying MICs for penicillin and
third generation cephalosporins
(1,49,107). Evaluation of the E-test
has shown excelient correlation
with agar dilution-and broth micro-
dilution method for Penicillin G,
Cefotaxime, Ceftriaxone, Amox-

icilin, Chlorampheniol, Erythromy-
cin and Tetracycline, though, the
MIC for Peniciilin G tends to be
slightly lower resulting in some re-
sistant strains being categorized as
intermediate (107,108).

TREATMENT OF PRSP INFECTIONS
Opinion differs on how to
treat infections caused by Penicillin
Resistant Pneumococcus. There are
very few randomized controlled
clinical trials of antimicrobial
agents for the treatment of these
infections. Schreiber and Jacobs
(1}, in a recent review, stressed the
need for more controlled trials to
determine optimal antimicrobials
or other intervention necessary to
treat infections due to PRSP. To op-

timize initial or empiric therapy for

pneumococcal infections, -- clinical
health-care providers must be in-
formed of the prevalence and pat-
terns of resistance among isolates
in their community. The degree of
resistance, variability in drug levels
at different sites, particularly in the
CSF and middle ear, natural his-
tory of the disease at different sites
and in’ different agr. groups, stage
of infection at which initial or ap-
propriate therapy was instituligd

- armd  presence of underlying ill-
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nesses such as malnutrition, 1m-
munodeficiency, or malignancy, are
some of the factors affecting treat-
ment outcome (15,98).

The consensus among recent
reviews is that Penicillin should no
longer be used in the initial treat-
ment of pneumococcal meningitis
(L09-110). Several authors advo-
cate monotherapy with third gen-
eration cephalosporin, either ceftri-
axone or cefotaxime {110-112),
while others suggests initial ther-
apy should include the combina-
tion of ceftriaxone or cefotaxime
with vancomycin (111,112). A clini-
cal study by Viladrich et al in Bar-
celona, Spain (114} showed cefo-
taxime and ceftriaxone to be rea-
sonable first agent for meningitis.
Although, Penicillin was potentially
effective against sensitive strains or
even intermediate resistant strains
in high doses, they recommended
that it should not be used as first
line agent in view of the poor clini-
cal outcome in their patients. Van-
comycin has also been evaluated
for the treatment of PRSP associ-
ated meningitis (115), but concern
about penetration into the cerebro-
gpinal fluids in adults prompted
sifidies of combination regimens.
Yancomycin and ceftriaxone combi-

nation was found to be synergistic
evenl against strains with high
penicillin and cephalosporin MIC
(116). Ceftriaxone and rifampin
was also found to be effective in
adults given dexamethasone as ad-
junctive therapy (117). In adults
treated with adjunctive dexameth-
asone, ceftriaxone plus rifampin is
the preferred empiric combination
regimen because dexamethasone
reduces the penetration of vanco-
mycin into the CSF in adults but
not in children (118).

In areas with low prevalence
of Penicillin Resistant Pneumococci
therefore, empiric initial therapy
with a third generation cephalospo-
rin is advocated. In areas where
pneumococci resistant to extended
spectrum cephalosporins are -
prevalent, empiric therapies with
vahcomycin and an extended spec-
trum cephalosporin should be con-
sidered, until culture and suscepti-
bility results are known. If the
Penicillin MIC for the agent is < 0.1
ug/mL, then therapy can be
changed to Penicillin 500,000
units/kg/day alone, which _will
most often be less expensive and:
carry less risk of promotiqg resis-

“tance to third generation cephalo-

sporin and vancomycin. Alterna-
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tively, the cephalosporin may be
continued alone. For intermediate
resistant isolate (MIC 0.1-1.0
ug/mlL), third generation cephalo-
sporins should be considered alone
with wvancomycin discontinued.
When the MIC equals or exceeds
2.0 pg/mL or when there is little or
no clinical improvement, the com-
bination of cephalosporin and van-
comycin should be continued. Van-
comycin should not be used alone
in the treatment of Streptococcus
pneumoniae associated meningitis
(115). Also, chloramphenicol is no
longer recommended for use in the
treatment of pneumoceccal menin-
gitis. Friedland and Klugman (119}
demonstrated unfavourable out-
come, defined as death, severe
neurologic deficit or poor clinical
response in 80% (20 of 25) of pa-
tients with PRSP meningitis treated
75-100
mg/kg/day, as initial therapy.
Similarly in Dallas, 12 of 16 peni-

with Chleramphenicol,

cillin resistant isolates of Strepto-
coceus prneumoniae from blood or
CSF were associated with chloram-
phenicol “minimum bactericidal
concentration (MBC) of 8 ug/ml or
more, resulting in pdor clinical re-
sponse {120},

In the treatment of otitis me-
dia due to PRSP, the elevated MIC
for oral p-lactam agents including
the new cephalosporins, the rela-
tively low serum concentrations
and poor penetration of antimicro-
bials into the middle ear combined
to complicate therapy of otitis me-
dia due to these organisms (1, 119,
121). Amoxicillin has been advo-
cated as the drug of choice for the
initial treatment of acute otitis me-
dia, even in regions with high
prevaience of PRSP (109,110,125].
Studies have demonstrated rela-
tively high clinical success rate in
patients with PRSP associated otitis
media ranging from 63% with
Amoxicillin in a rural Kentucky
study {122} to 82% with Amoxicillin
Clavulanate potassium in another
large multicentre open labeled trial
in the United States of America
(123). The clinical efficacy of sec-
ond-generation cephalosporins, ce-
furoxime axetil and cefprozil,
against pneumococci, have also
been demonstrated in seme studies
(124-126). Barry et al (125) re-
corded 81% (43 of 53) clinical suc-
cess rate in children with PRSP as-
sociated acute otitis media and
92% (152 of 166) in PSSP group.
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Gehanno et al (126) also reported
success rate of 75% for Penicillin

resistant strains, 90% for Penicillin -

intermediate strain and 93%
Penicillin susceptible |
pneumococcal acute otitis media in
children under five years of age.
Based on these studies, it is advo-
cated that Amoxicillin 40
mg/kg/day should be the first line
agent in the empiric treaiment of
acute otitis media in children and
adults. In children with recurrent
otitis media, who have not re-
sponded to Amoxicilin, Amoxicillin-
Clavulanate (40 mg/kg/day Amoxi-
cillin and 10 mg/kg/day Clavu-
lanate} or second-generation
cephalosporin, such as cefuroxime
axetil (30 mg/kg/day) should be
considered: For stgmin: refractory to
oral agent, injeet&Ble - second or
third gencration eephalesporin or
vancomycin may Be indicated.

In treating Pneumococcal
pneumonia due to resistant organ-
ism, opinion also differs over the
best initial agent. This is as a re-
sult of few controlled trials de-
signed to document the outcome in
these patients. In a study by Pal-
lares et al {127) and the report of
the American Thoracic Society
(128), underlying disease appeared

m -

strain of:

to be a more significant risk factor
for mortality than the susceptibility
to the infecting organism. Hence
some authors continue to empha-
size the use of injectable Penicillin
as a first line agent, claiming that
treatment failure is much less
likely than in meningitis caused by
a strain with the same level of drug
resistance (111, 129, 130). Others
recommend initial use of cefurox-
ime, cefotaxime or ceftriaxone
(109,111). Based on the available
literature {109,111,113,128), it is
currently advocated that initial
treatment ‘of pneumococcal pneu-
monia in patients requiring hospi-
talization should consist of cefurox-
ime,
Therapy can be altered on the ba-
sis of the clinical response and not

solely on the MIC. If a patient is in-

ceftriaxone or ¢efotaxime.

fected by a non-susceptible strain
but is responding to treatment, no

change in antimicrobial therapy is
necessary. {n patients with under-
lying disease or in community with
high prevalence of PRSP, initial
therapy should consist of cefo-
taxime or ceftriaxone and vancomy-
cin. Therapy may be changed de-
pending on the susceptibility of the
organism and patient’s clinical re-

sponse.
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CLINICAL SIGRIFICANCE OF PRSP INFECTION
The clinical importance of

Penicillin resistance among pneu-
mococci appears largely uncertain.
Some reports (127,130} seem to
suggest that patient outcomes are
similar in individuals with PRSP
and PSSP infection, even when the
initial therapy consists of a J-
lactam antibiotic. Older age and
underlying disease appears to be
more important factors influencing
death from invasive pneumococcal
disease than B-lactam susceptibil-
ity (127,128,131).

" However, increase dosages of
B3-lactam agents is required to pro-
duce adequate bactericidal concen-
tration (in view of the elevated
MIC) particularly in the CSF and
middle ears. Though patient out-
come may not differ significantly
from sensitive cases, financial costs
may be influenced by the large
doses required. Patients with hos-
pital acquired non-susceptible
pneumococcal infection were
shown by Weis et al {(132) to cost an
institution approximately $16,000
more to treat than patients with
Penicillin susceptible bacteriz. (P <
0.05). The difference in trea ment
costs was attributed to incre ssed

patient care requirement such as
intensive or critical care beds and
nursing services. In a nutshell, in-
fection with resistant organism

tend to increase the overall cost of

therapy at both individual and in-
stitutional level and also increase
the risk of toxicity from the in-
crease use of potentially toxic
drugs like vancomycin.

PREVENTION OF PREUMOCOCCAL INFECTION
Patients who are at high risk

of acquiring infections by pneumo-
cocci such as splenectomized pa-
tients, sickle cell anaemia patients,
patients with immunoglobulin defi-
ciencies or haematological malig-
nancies should benefit from pro-
phylactic Penicillin V or Erythromy-
cin (98). Bacteraemia with PRSP
may however occur in these groups
of patient {133).

The use of multivalent poly-
saccharide vaccines in selected
groups such as the elderly has
becen recommended. The 14-valent
prieumococcal vaccines is no longer
in use because of its lack of efficacy
in children undef 2 years of age
and only 64% effiéacy in children
greater than 2 years {134). The cur-
rently available 23-valent pneumo-
coccal vaccines contain purified
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capsular polysaccharide antigens
from 23 serotypes of Streptococcus
pneumoniae, representing 85-90%
of the serotypes responsible for in-
vasive disease in children and
aduits in the . United States
{135,136). - Of the seven serotypes
most commonly associated with
drug resistance, six are repre-
sented in the vaccine. Some degree
- of protection is provided against se-
. rotype DA that is absent in the vac-
¢ine because of serologic Cross-
"reactivity with serotype 6B that is
present in the vaccine {137). Be-
cause of the emergence of drug re-
sistant pneumococcal infection,
there is need for adherence to the
recommendBéion of the Advisory
Committees e lisemmization Prac-
tices (ACIP) thath pevsems 2 years
ond above, with raweal conditions
Placing then at irfereasesd risk for
pneumococcal infection and all per-

sons 65 years and above, should
receive the 23-valent pneumococcal
vaccines (138,139).

Children under the-age of 2
years are especially susceptible to
invasive pneumococcal infections
and are at an increase risk for drug
resistant infection. Commercially
available polysaccharide vaccines
are not able to elicit adequate im-

mune response in young children
under 2 years of age. This has led
to the development of pneumococ-
cal capsular polysaccharide-protein
conjugate vaccine that employ the
same principle used in Haemophi-
lus influenzae type b vaccine; cou-
pling the polysaccharide to a car-
rier profein, which increases im-
munogenicity {140,141).
Preliminary antibody titre re-
sult shows these vaccines, contain-
ing many serotypes, to be safe, and
consistently elicit an immunologic
response in infants as young as
two months {140,141). In February
2000 (142), a conjugate vaccine for
seven pneumococcal serotypes was
licensed for use in infants and chil-
dren, and is now recommended in
the United States for all children
less than 22 years of age, with
schedules

catch-up vaccination

suiggested for children 2 to 4 years

e T

of age (1435,

OTHER CONTRDL MEASURES
Surveillarice for drug resis-
rant  Strepioccoccus  preumontde
should. be initiated in all institu-
tions and communitics. In some
states in the Ll States of
America {88!, zlate-wide surveil-
lance for drug resistant Streptococ-
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cus pneumoniae, as a notifiable
condition, has been initiated. The
Centre for Disease Control and Pre-
vention (CDC), in collaboration with
the Council of State Territorial Epi-
demiologists and Public Health
Laboratory Directors, is helping to
develop strategies for collecting in-
formation on PRSP in other states
and for preventing morbidity and
death associated with infection
with these strains. Eradication of
carrier states may also be an op-
tion to reduce level of resistance in
community (60). Attempt at eradi-
cation with rifampicin and erythro-
mycin carried out mainly in South
Africa was successful n 96% of
carriers while only 74% success
rate was recorded with vancomyin
(144). In areas with high preva-
lence of PRSP, there is at present,
no rationale for treatment of carri-
ers, as its valiue in outbreak situa-
tlons remains largely unproven
(15).

PROBLEMS OF PRSP IN AFRICA

Little is known about the
prevalence of PRSP in Nigeria and
many other African countries apart
from South Africa. Most health in-
stitutions in Africa lack active anti-
microbial resistance surveillance,

drug monitoring and infection con-
trol programmes. There is therefore
apparent lack of awarenzss by
health care providers, of the occur-
rence of PRSP and other resistant
organisms, and their clinical sig-
nificance. Added to this is the poor
laboratory service in many centres,
to identify and perform susceptibil-
ity testing (145).

With poor soctoeconomic
situations in many African coun-
tries, occasioned by bad govern-
ance, there is gross under funding
of the health sector. Little attention
is paid to infectious disease surveil-
lance and control programmes, an
aspect of medicine that has not
been well appreciated by many
authorities. Superimposed on this,
is the lack of regulation on antibi-
otic prescription and usage. Self-
medication and over-the-counter
prescription of antibiotics is wide-
spread in Nigeria and many African
countries (145,146). The problem of
drug resistance is therefore ex-
pected to he enormous ir those
counines. A limited survey in 1978
gave a PRSP prevalence rate of 20%
in Nigeria {65). This has a grave im-
plication for therapy of serious
pneumococcal infection in  this
country. Based on this and the
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available literatures from other Af-
rica countries (10,13,61,71,98) and
elsewhere (109-114), penicilin will
no longer be recommended in the
initial (empiric) therapy of serious
pneumococcal infections in Nigeria.
Ceftriaxone and cefotaxime are the
preferred agents in the initial em-
piric therapy of pneumococcal in-
tections of the lungs, blood stream
and the central nervous system.

There is the need to increase
surveillance for PRSP in health in-
stitutions and communities to de-
termine the true prevalence and
evaluate their susceptibility to
newer agents. Antibiotic prescrip-
tion practice should be regulated
by law, with outright ban on over-
the-counter sale of antibiotics.
Laboratories should make avail-
able, reports of susceptibility pat-
tern of common pathogens in the
environment to the physicians and
other health care providers on a
regular basis. There should be a
coordinated action between the
various health institutions and the
National Infection Control Centre,
which should be responsible for
storing data on susceptibility and
occurrence of PRSP and other re-
sistant organisms.

CONCLUSION
Since there is no doubt that

imprudent use of antimicrobials
promotes the spread of drug resis-
tance in both the hospital and the
community, the emergence of drug
resistant Streptococcus pneumoniae
is hardly surprising. Although ap-
propriate antimicrobial use has un-
questionable value, providing anti-
microbials for viral infections of the
upper respiratory tract does not
benefit patients, it rather increases
the likelihood that resistant organ-
isms will be selected. Many in-
stances of “presumed bacterial in-
fection” are likely to be of viral aeti-
ology but are misdiagnosed be-
cause of inadequate diagnostic cri-
teria used by the physician. Physi-
cian concern over inadequate treat-
ment for presumed bacterial infec-
tion, combined with patient pres-
sure for prescribing antimicrobials,
further complicates the problem as
does the use of more expensive,
broad spectrum agents, which may
not be necessary unless indicated
by organisms’ identification and
susceptibility.

The primary responsibility for
identification, management and
control of the spread of drug resis-
tance pneumococcal infection lie
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with the primary care physician
and diagnostic laboratory. Labora-
tories must be equipped to isolate
and perform susceptibility tests
and must participate in external
quality control programmes. The
presence of Penicillin intermediate
and resistant Streptococcus pnett-
moniae, as well as the status of
other drug classes must be known
in each community and updated
frequently to help guide empiric
therapy of infections potentially
.caused by these organisms since
organism . detection and in vitro
te’sﬁng may:not be available most
of the time.
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A well-structured inféction control programme plays a vital role in reducing mortality, morbidity and
cost resulting from nosccomial infections in hospitalized patients, However infection-control activities
In developing countries is severely constrained by Jack of infection control infrastructure and lack of
strong commitment by haspital clinicians and administrators as well as the ievel of socio-political and
economic development prevalent in the developing world. The Infection Control Program {(IGP) of
Obafemi Awolowo University Teaching Hospital Complex (OAUTHC) was establishéd in 1995. An analy-
sis of data of a hospital wide surveillance obtained between January 1995 and December 1999 is
hereby presented, highlighting our experience with the pattemn of nosocomial infection seen in this
hospital. From January 1995 {0 December 1999, a total of 19,471 patients were discharged during this
period. Of this, 515 cases of infection were recorded while on admission, giving an annual prevalence
rate of 2.7% for nosocomial infection per year. (X* = 47.34, df = 4, p = 0.000). The highest infection rate
was recorded from the orthopaedic ward (12.8%), followed by the intensive care unit ICU)8.4%) while
the neonatal ward (NNW) and the paediatric ward (PW) recorded relatively low figures {0.5%) and {0.4%)
respectively. Gram-negative rods (GNR) 491(78.8%) were commonly encountered as pathogens impli-
cated in hospital-acquired infection (HA} followed by Staphylococcus aureus and “other” organisms
17(2.7%}). Current methods are Inadequate because phenotypic typing alone hag limited discriminatory
power. DNA typing method is now the ‘goid’ standard for apidemiological and routine investigation of
HAL

One way of achieving this is the es-

INTRODUCTION tablishment of Infection Control

A safe and appropriate health Committees (ICC), which has the
care delivery Sh{’?ld l':'e an ‘“"por' primary task to investigate and de-
tant pre-occupation in hospitals. sign measures to control all forms
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of Hospital Acquired Infection
(HAI), thereby ensuring that noso-
comial infections are within reason-
able control. However, it is also
true that the effectiveness of infec-
tion prevention and control de-
pends largely on the level of sophis-
tication of health care services and
the prevalence of diseases (1).

Well-structured infection con-
trol has a vital role in reducing
mortality, morbidity and cost re-
sulting from nosocomial infections
in hospitalized patients (2, 3). The
United States Study on the Efficacy
of Nosocomial Infection Control
{SENIC} showed that a properly
conducted program of surveillance
and control could prevent 32% or
nearly one third of cases (1,4).
Hence the incidence of HAI and the
problem of resistant organisms are
low in developed countries with
well established infection control
programs (1, 3). Whereas report
from the developing countries
south of the Sahara have put the
nosocomial infection rate to vary
from 3-15% (2,5}, in Latin America,
infection rate range from 10-26%
with increased mortality and mos-
bidity and a consequent economic
burden (2,6,7).

Moreover, infection control

activities in developing countries
are severely constrained by lack of
infection control infrastructures
and a strong commitment by l{ogpi-
tal clinicians and administrators
(7,8), as well as the level of socio-
political and economic development
prevalent in the developing world
(9). The Infection Control Program
(ICP} of Obafemi Awoiowo Univer-
sity Teaching Hospital Complex
(OAUTHC} was established in 1995
with an Infection Control Team
{ICT) reporting to an Infection Con-
trol Committee {ICC). An analysis
of data of a hospital wide surveil-
lance obtained between January
1995 and December 1999 is hereby
presented, highlighting our experi-
ence with the pattern of nosocomial
infection seen in this hospital and
the chalienges ahead.

MATERIALS AND METHODS

A systematic program devel-
oped by the hospital but based on
the Centres for Disease Control
protocal and WHO (2,5,9,10) for ac-
tive surveillance for the collection
routine input data was adopted by
the hospital at the onset of infec-
tion control activities in 1995 to
date. The hospital has 2 Infection
Control Nurses (ICN) based primar-
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ily in the Medical Microbiology and
Parasitology -department. The ICN
work closely with the Consultant
Medical Microbiologist, who in turn
reports the findings of the ICT to
the ICC. The ICC is responsible for
policy formulation and recommen-
dation to the hospital. The hospital

in Ile-Ife has a bed space of ap-

proximately 4G0.
The microscopy, culture~and

sensitivity result of all specimens.

received in the laboratory are scru-
tinized by the ICN before the com-
mencement of routine visit to the
wards. The CDC guidelines for de-
termining the presence and classi-
fication of infection, determine
which event is HAI (4,5). All speci-
mens in the laboratory and bacte-
rial agents associated with HAI
were investigated by standard mii-
crobiological methods (12).

Primary data were collected
with the aid of forms, designed for
active surveillance. This contained
essential identifying data like pa-
tient’s name, age, sex, hospital
identification number, ward or lo-
cation within the hospital, service
and date of admission. Others are
date set of infection, the site of in-
fection, and the organismf{s) iso-

lated from specimens and antimi-

crobial susceptibility pattern of iso-
lates. Monthly summary consti-
tutes secondary data and the fol--
lowing are considered essential:
service unit, site of infection and
causative agent(s}. These are fur-
ther analyzed at the end of every
year to generate a third level of
data for the overall frequency and
distribution pattern of HAI in our
hospital, which is the basis of the

present report.

RESULTS

From January 1995 to De-
cember 1999, a total of 19,471 pa-
tients who were previously on ad-
mission for various ailment or dis-
ease conditions were discharged
during this period. Of this, 515
cases of infection were recorded
while on admission, giving a preva-
lence rate of 2.6% of infection per
patient discharged per year (x*=
47.34 df=4, p=0.000). Table I
shows a break down and the preva-
lence of HAI by year. The highest
infection rate was recorded in 1996
(8.6%) and the lowest was 1991
(1.2%), while Table II shows the

summary and trend of infection ac-

cording to service unit. The highest
infection rate was recorded from

the orthopaedic ward (12.8%), fol-
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lowed by the intensive care unit
(8.4%) while the neonatal ward
(NNW) and the paediatric ward
{(PW} recorded relatively lower fig-
ures (0.5% and 0.4%) respectively.
The pattern of HAI by service area
is summarized in Table Hi. When
the frequency and type of infection
were compared, wound infection
from the surgical service units was
highest with 260 (50.5%), next was
urinary tract infection (UTI) 204
(39.6%) followed by bacteraemia 34
(6.6%). Respiratory infections and
miscellaneous infections were 5
{1.0%) and 12 {(2.3%) respectively.
However, when the patterns of HAI
between surgical and medical serv-
ices were compared, Chi square
showed a significant difference (X2
= 46.4, df 4, p<0.05).

Table IV shows the frequency of
pathogens and hospital associated
infections. Gram-negative rods
(GNR) 491(78%) were commonly
encountered as pathogens impli-
cated in HAI, followed by S. aureus
115{(18.5%) and ‘other’ organisms
17(2.7%). The individual Gram
negative rods implicated in HAI is
shown in Table V., The highest re-
coverable pathogen was from the
genus Pseudomonas 1693(4.4%),
followed by Klebsiella 151(30.8%),
Proteus 84(17.1%} and Escherichia
58(11.8%) successively while the
least was Citrobacter 3(0.6%]).
Gram-negative pathogens that pre-
sented difficulty with identification
were reported as ‘coliform 26
(5.3%). Figure A is a histogram il-
lustrating Gram- negative rods and
HAL

Table 1: INCIDENCE AND PATTERN OF NOSOCOMIAL INFECTION IN

OAUTHC ILE IFE
YEAR NUMBER OF DISCHARGE | NUMBER OF INFECTIONS N{%)
1995 4805 107(2.2%)
1996 3411 122(3.6%)
1997 4185 127(3.0%)
1998 3703 119(3.2%)
1999 3367 40{1.2%)
TOTAL 19471 515(2.6%)

X? = 4734, df= 4, P =0.000
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Table 2: SUMMARY AND TREND OF INFECTION BY SERVICE

SERVICE DISCHARGES INFECTION
SURGICAL WARD 3670 150(4.1%)
ORTHOPAEDIC WARD 876 112(12.8%)
OBST & GYNAE 5531 138(2.5%)
MED. WARD 3961 68(1.7%)
PAED 3638 15{0.4%)
NNW 1498 7(0.5%)
ICU 297 25(8.4%)}
TOTAL 19471 515(2.6%)

Table 3: PATTERN OF HAI SERVICE AREA 1995-1999

SERVICE BACTEREMIA WOUND UTI | RESPIRA- | OTHERS
INFECTION TORY
INFECTION
SURGICAL WARD 7 77 54 3 9
ORTHO WARD - 85 5 2 -
OBST WARD 1 72 65 - .
MED. WARD 12 10 46 - -
PAED WARD 9 2 4
NEONATAL 4 3 -
icu 1 14 7 - 3
TOTAL 34 260 204 5 12
515(100%) (6.6%) (50.5%) (39.6%) (1.0%) (2.3%)

X2 x 464, df =4, P=0.000 {(p<0.005)

* For the purpose of analysis “surgical ward”, “erthopaedic ward” and “Gynaecclogy” were combined as
surgical, Medica! ward and Paediatric ward were combined as Medical and Neonatal and ICU were also

combined.

** The columns “Respiratory infections” and “others” were not included in the analysis due to the small
number of samples in these groups.
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Table 4: HOSPITAL ASSOCIATED INFECTIONS BY SITE AND PATHOGEN

1995-1999
. GRAM NEGATIVE S. aureus *OTHERS
BACTEREMIA (n = 34) 17 16 2
WOUND INFECTION 286 83 14
in = 260)
UTI {n = 204) 177 16 .
RESPIRATORY (n = 5) 6 i ]
OTHERS (n = 5) 5 - 1
TOTAL 515 491 115 17
*Others _
Coagulase negative Staphylococcus = 9
Streptcoceis faecalis = 8
Table 5: GRAM NEGATIVE RODS IMPLICATED IN HAI
1995-1999
YEAR
ORGANISM
o 1995 | 1996 | 1997 1998 1999 TOTAL
PSEUDOMONAS SPP. a2 40 39 27 21 169 {34.4%)
KLEBSIELLA SPP. 28 40 3s 39 9 151 {30.8%)
PROTEUS SPP. 27 16 18 22 1 84 (17.1%)
CITROBACTER 1 . 1 1 - 3 (0.6%)
E. coul 14 13 15 14 2 58(11.8%)
COLIFORM 4 6 10 4 2 26(5.3%)
| * * * * * 491(100%)
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DISCUSSION

The ultimate objective of es-
tablishing an ICP in any hospital is
to translate surveillance efforts into
infection prevention (1,5). In our
experience, the overall average
prevalence rate of HAI in this hos-
pital is 2.6%. This figure is low
when compared with 3.78% re-
ported by Ogunsola et al (13) for
Lagos University Teaching Hospital,
and lower still for annual preva-
lence rate of 3-15% reported for
hospitals in developing:-countries
{5,6). Differences in matters of pro-
tocols and standard definition of
cases of nosocomial infection may
be responsible for differences in
prevalence rate from one hospital
to another which make a direct
comparison difficult (4). This is why
the CDC definition of nosocomial
infection includes clinical and labo-
ratory information and requires up-
dating (2). However the investiga-
tion of HAI has been greatly aided
by the development of DNA typing
methods in the developed coun-
tries, tools that are currently not
available to us at the moment.

Urinary tract infection (UTI) is
the most common form of HAL ac-
counting for between 30-45%
(10,13), however, in our survey,

UTI accounted for 38.6% of HAI af-
ter wound infection, which was
50.5%. Nearly all nosocomial UTI
occurred in patients with recog-
nized risk factors, such as urethral
catheterization and other forms of
instrumentation (13,15,16), this
was also the case in: our experi-
ence. The surgical service depart-
ment recorded a high frequency of
wound infection compared to the
medical departments. This obser- -
vation may reflect the extreme fac-
tors before, during and after opera-
tion of patients seen during this
period. A prospective study done in
this hospital on postoperative
wound infection, reported an infec-
tion rate of 15.1% (17). However,
this was restricted to general sur-
vey without orthopaedic and ob-
stetrics and gynaecological cases
taken into consideration, which are -
included in this survey. Our obser-
vation on the pattern of vound in- -
fections is consistent with report
from other developing countries
{16}.

Bacteraemia as a form of HAI
is most often secondary to urinary,
surgical wound or lower respiratory
tract infection, or to extra luminal
cannular related sepsis (5). We ob-
served that bacteraemia accounted

Py 115 - &5



for 6.6% of total HAI seen in our
hospital while a study from Trini-
dad and Tobago reported 8% (11).
The underlying disease condition in
the patients may have contributed
to the observed level of bacterae-
mia in this survey.
Gram-negative rods were
more implicated in HAI in this sur-
vey, more commonly, Pseudomonas
spp, which is a recognized oppor-
tunistic pathogen in the hospital
sctting. The pattern of hospital as-

sociated infections by site and

pathogen is similar to what has

been reported by other studies
(5,6,7,16). Fig. A shows modest
achievement recorded on individual
Gram-negative 1995-
1999 due to intervention method
instituted like hand washing, in-
creased disinfectant and soap ra-
tions to the wards and personal

rods from

contacts to the clinical service de-
partments.

Our survey shows that we
need to improve on our infection
control infrastructure and to ¢n-
courage strict adherence to infec-
tion control practices such as hand
washing techniques and improve-
ment of facilities in the hospital en-
vironment (18). Finally, the effec-
tive prevention and control of HAI

in the developing countries lies .in
the introduction and application of
molecular epidemiology into sur-
veillance activities. Current meth-
ods are inadequate because pheno-
typic typing alone has limited dis-
criminatory power. DNA typing
method is now the ‘gold’ standard
for epidemiological and routine in-
vestigation of HAI (16,19).
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Afthough diarthoea is a preventable disease, it stilf remains a major cause of morbidity and morality
among Nigeria children. A Nigerian child under age of five has an average of 4.3 diarrhoea episodes
each year. This translates to 70 million episodes of diarrhoea in children under five, based on the 1891
census. With case fatality rate of 0.4% (1), Nigeria records 300,000 diarrhoea relaied deaths each year in
children under five years of age. This community survey was conducted in the south west of lrepodun
Local Government Area of Kwara state, Nigeria, to enable us determine care-seeking and diarrhoea
management practices in a typical rural setting. Four thousand and sixty one {4,061} children under five
year of age from nine villages were studied using the standard WHO questicnnaire on dlarrhoea case
management and morbidity. The survey focused mainly on children who had diarrhoea in the 24-hour
period prior to the study. Of the 4061 children who were 5 years or below, 876{21.6%} had di.rrhoea two
weeks prior to the study. There were 207 children (5.1%) who had diarrhoea within 24 bours prior to the
study. The rate of use of salt sugar selution (§88} was 16%, while that of ural rehydration salt (ORS)
was 6%. Seventy three percent of mothers interviewed did nothing for the treatment of diarrhoea, nor
understood what to do. 16% used various drugs. €9% of the health facilities in these rural d'stricts used
antibiotics as their first fine anti-diarrhoea treatment. Health education on Oral rehydrziion therapy
(ORT} needs to be intensified at the grassroot level.

Key words: Diarrhoea, Children, Care, Rural

INTRODUCTION (through) and rhein (to flow) {2}, Di-
The word “diarrhoea” oiigi- arrhoea is one of the leading
nates from the Greek terms dw causes of death among children i
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the resource-poor countries includ-
ing Nigeria. Nigeria records about
300,000 diarrhoea related deaths
annually among children aged five
years and below. Its effect on the
social and economic life of the fam-
ily is immense. Most of the diar-
rhoea deaths result from dehydra-
tion, from excessive loss of water,
salt and electrolytes from the body.
It has been observed that, mal-
nourished and low birth weight ba-
bies (LBW) are more vulnerable to
diarrhoea diseases than infants
weighing 2500 grams or more at
birth. Although malnourished and
well-nourished _children have equal
numbers of diarrhoeal episodes,
these episodes are more severe or
prolonged in the malnourished
children (3). Similarly, children
with LBW or malnutrition are also
at higher risk of becoming dehy-
drated during a diarrhoea episode
than children with normal birth
weight. One possible explanation
for this increase severity is that in-
fections in the proportionally
greater intestinal surface area of
infants and children result in
larger stool losses per kilogram of
body weight (4).

Diarrhoea is a clinical syn-
drome of diverse etiology associated

with frequent passage of loose wa-
tery stools, vomiting and fever (5).
It could be a symptom of infection
by many different bacterial, viral
and parasitic agents. Essentially,
diarrhoea occurs when one or more
of the following are present: abnor-
mal increase in daily stool weight
or increase in stool fluidity or in-
crease in stool frequency. Diar-
rhoea is often accompanied by ur-
gency, perianal discomfort, inconti-
nence or a combination of all three
(1). Diarrhoea can also occur in as-
sociation with other infectious dis-
eases such as malaria and mea-
sles. Approximately 70-80% of the
vast number of sporadic diarrhcea
episodes in people reporting at
health centre in resource-poor
countries can be diagnosed by aeti-
ology. However, very few laborato-
ries can identify all the newly de-
scribed pathogens.

From a practical stand point,
diarrhoeal diseases can be divided
into six clinical presentations: sim-
ple diarrhoea, managed by oral de-
hydration with solution containing
water, glucose and electrolytes,
with specific aetiologic agent unim-
portant in management; bloody di-
arrhoea or dysentery caused by or-
ganisms such as Shigellu, Escher-
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ichia coli 0157:H7 and certain other
organisms; persistent diarrhoea
that last at least 14 days; severe
acute diarrhoea as seen in cholera;
minimal diarrhoea associated with
vomiting, typical of some viral gas-
troenteritis and illness from the
toxin such as Staphylococcus
aureus, Bacillus cereus or Clostrid-
ium perfringens and hemorrhagic
colitis with watery diarrhoea con-
taining gross blood but with no fe-

ver or faecal leukocytes. Multiple

episodes of diasrhoea can weaken
children’s resistance and increase
susceptibility to other ilinesses
leading to death. One reason for
continued mortality due to diar-
rhoea is lack of proper information
and knowledge regarding the dis-
ease actiology. Lack of proper infor-
mation leads to false beliefs and
myths and by extension faulty
care-seeking practices. This study
focused on simple diarrhoea man-
aged by ORT and the care-seeking
practices of mothers of children
with diarrhoea in these communi-
ties.

METHODOLOGY
The survey was done using
the WHO standard questionnaire

on diarrhoea case management
and morbidity (WHO/CDD: SER
86.2 Rev.1}. The study involved 9
rural communities in the South-
West of Irepodun Local Govern-
ment Area of Kwara State of Nige-
ria. Four thousand and sixty-one
(4,061} children under five years of
age were surveyed in nine villages
in a rural community in Nigeria. In-
formation was collected by inter-
viewing mothers of these children
who had diarrhoea 2 weeks and 24
hours prior to the survey. Children
under five years were identified us-
ing a cluster sampling method.
Households were chosen randomly
using a chance selection. The inter-
viewers went from house to house
and identified the children who had
diarrhoea, two weeks and 24 hours
before the date of interview. Stan-
dard questions asked include; the
amount of food given during epi-
sodes of diarrhoea, the signs and
symptoms that would prompt them
to seck help from a health worker,'
and the use of drugs in treatment
before seeking help. The questions
were asked in the local languages.
The interviewers also watched
mothers prepare ORS and home
fluids.

Do 120 — 25



RESULTS

Demographic figures showed
4061 children under age of five
years in the 9 villages surveyed. Of
this, 876 {21.6%) reportedly had di-
arrhoea two weeks before the
study. There were 207 children
who had diarrhoea in the 24 hours
prior to the study, giving a point
prevalence of 5.1%. The rate of use
of SSS was 16% while ORS was

6.7%. The incidence rate of diar-

rhoea per child was 4.3%. A large
proportion (73%) of mothers inter-
viewed did nothing for the treat-
ment of diarrhoea disease because
they conceived that it was a normal
growth process that must take
place, and needed no type of treat-
ment. 16% sought non-SSS treat-
ment by using drugs such as Kao-
lin, Morphine and Nalidixic acid
purchased from local pharmacy
shops. Eight hundred and fifty-
three (21%) of the mothers, in addi-
tion, gave rice-based drinks and or
corn-based drinks to their children.
Only 1,746 (43%) of the mothers
continued to feed sick children nor-
mally while 36% increased the
amount of fluid during the episode.

Among the 1,879 mothers
who were still breast-feeding before
the diarrhoeal episodes, 1,538

(82%) continued to breast feed
their babies while 341 (18%)
stopped breast-feeding. Further
findings showed 69% of the health
facilities in the surveyed communi-
ties offered antibiotics as first line
anti diarrhoeal treatment, 18 (2%)
of the 876 children who had diar-
rhoea two weeks before the study
died.

DISCUSSIONS

As a matter of fact, the use of
ORT should be started early at the
onset of the disease. In the acute
stage, the patient is encouraged to
drink freely and to take bland
semi-solid and oral rehydration
therapy (ORT} should be started
carly (6).

Mortality from diarrhoea in
infants and children could be
greatly reduced if ORT is correctly
used and often for enough period.
The incidence rate of 4.3% reported
in this study compares favourably
with findings elsewhere in the
country (1}, but the 2% fatality
within two weeks in the nine vil-
lages studied is five times higher
than the national average of 0.4%.
That 73% of mothers did nothing to
control or prevent diarrhoea in
their children indicates a high level
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of unawareness and call for inten-
sive diarrhoea education and ORT
use within the communities.

Most cases of acute diar-
rhoea, if handled properly and
early enough at home will not even
require treatment with ORS (7).
Home management should be

based on giving extra amount of

safe fluids together with continued

feeding with the child’s normal -

diet. That mother stopped feeding
their children with diarrhoea on
the premise that “if they eat noth-
ing they stool nothing” shows an-
other mythical misconception that
needs to be urgently corrected.
However, chronic diarrhoea in
young children poses special man-
agement problems because large
fluid and electrolytes loses are tol-
erated poorly (1).

The choice of home fluid de-
pends on local circumstances. In
some of the communities studied,
SSS has been used successfully,
but in other, there have been prob-
lems with dangerous and ineffec-
tive solutton caused by incorrect
mixing. In some of the communi-
ties, the use of cereal-salt solution
has been advantageous. Those
made from rice and or corns have
been comparatively cheap, handy,

and culturally acceptable. They
were also more likely to be given in
the illness. However, the finding
that some mothers merely diluted
the child’s usual foeds (pap) to
make fluids is wrong. Homemade
cereal based ORT solution should
not be confused with food. Further-
more, home-made food-salt solu-
tion are likely to promote sodium
absorption more effectively than
sugar-salt solution because they
contain more of the carrier mole-
cules (glucose and amino acids de-
rived from starch and protein) nec-
essary for water and salt absorp-
tion in the gut. This means that
food-salt solution may decrease
stool out-put and reduce loss of
salt and water.

About 60% of the mothers
who reportedly gave SSS were able
to prepare it correctly. The com-
monest errors in preparation were
those of over concentration. A lot of
drugs have been inappropriately
used in treating diarrhoea dis-
eases. Thus, a thorough inventory
of medication is essential to the ac-
curate diagnosis of induced diar-
rhoea. Cardiotonic agents, such as
digitalis, and cardioregulatory
drugs, such as quinidine, are par-
ticular offenders (8). The use of in-
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jections and antibiotics in the
treatment of diarrhoea was com-
mon in these communities. Some-
tirr;eg, ~as_much as four different
‘drugs had been uséd, the common-
“ést being kaolin, ampiciilin, nali-
dixic acid and chloramphenicol.
World Health Organization has
continued to emphasize the dan-
gers of the unnecessary or careless
use of drugs in the ftreatment of
acute diarrhoea in children. Com-
pared to the ORS, these drugs are
expensive, dangerous and useless
(9). Poor families spend more
money theyk cannot afford to do
harm rather than good to their
children.
. .quency of prescatation, it has been

Counsidering the fre-

noted that acute transient diar-
" thoea disease, apparently of infec-
)E_ic')u.é Jorigi;n', is an extremely com-
n{énly eﬁéogntered entity in both
the infants and the adults {10).

RECOMMENDATION

Health education regarding
diarrhoea diseases and the use of
ORT need to be intensified to cre-
ate lasting awareness among moth-
ers. Emphasis should be on the im-
portance of cheap simple ORT as
the first remedy (and often the only
remedy required) for acute diar-

rhoea. The crucial information
must become common thinking at
all levels of all societies and be
backed up by all health providers,
including local drug peddlers and
herbalists.

~ Above all, further research is
necessary in the areas of the sig-
nificance thinking and thus about
diarrhoea. The hygiene component
of diarrhoea disease, control and
prevention should also be stressed
among the communities and soci-
ety at large. This is important be-
cause people are likely to have
fewer diarrhoca episodes if they
have access to clean drinking water
and good sanitation facilities. If
however, hygiene behaviour includ-
ing hand washing is poor, the
health benefits resulting from pro-
vision of improved sanitation and
water supplies will be limited.
Clean drinking water and better
sanitation typically reduce diar-
rhoea incidence by only 25%(11}).
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The antibacterial activities of three commerclal disinfectants: Dettol, Robert and Savion against
Staphylocacceus aureus, Pseudomonas aeruginosa, Escherichia coli, Salmonella typhi, Klebsiella spp.
and Bacillus spp. were invastigatoed. The minimum inhibitory concentration (MIC) and minimum bacteri-
cidal concentration (MBC) were determined using the weil technique of media diffusion method. The
highest MIC of 1:10 against Pseudomonas aeruginosa by Roberts and the lowest MIC of 1:60 by Savion
against Staphylococcus atireus were observed. The highest minimum bactericidal concentration (MBC)
of 1:10 against Escherichia coli and Pseudomonas aerugmosa was by Robert. All test organisms were

susceptible to varicus dilution of Savion used.

INTRODUCTION
Since microorganisms were

identified as agents of infection,

various methods have been de-
scribed to either eliminate them to-
“tally or just restrict the number of
“viable cells. Some workers (1) ob-
served that environmental surfaces
are epidemiological important res-
ervoir of nosocomial Bacterial spe-
cies. Disinfection is defined as the
selective elimination of ¢értain un-
desirable’ organisms . in~ order to
préevent their transmission (2). This
is achievétidby the use of chemical
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substance called disinfectants. Dis-
infectants are used in hospitals as

‘pre-operative and surgical ‘scrubs,

general disinfection of surfaces and
for disinfecting cleaning equip-
ment. :

It is well established: that
concentration have a great influ-
ence on the effectiveness of disin-
fectant i.e. a bactericidal disinfec-
tant may become bacteriostatic at a
lower concentration. The in-use
topping of old dilutions and use of
disinfectant

‘¢oncentration lower

than recommended concentration

£



have been identified as dangerous
practices (3). Usually disinfectants
are referred to as bactericidal or
bacteriostatic without defining the
concentration, the identity state of
the organism and condition under
which the two come in contact (4).
The mode of actions of disinfec-
tants is thought to be linked to de-
struction of proteins, lipids or nu-
cleic acids in the cells or its cyto-
plasmic membrane, although mi-
croorganisms differ in their sensi-
tivity to chemical germicides (5).
Some researchers (6} have reported
the survival in and contamination
of working dilutions of some disin-
fectants in hospital by some micro-
organisms. This study therefore in-
vestigates the antibacterial activity

of some commonly used disinfec- -

tant against some pathogenic bac-
teria commonly encountered in the
environment. The nature of anti-
bacterial activity, minimum inhibi-
tory concentration and minimum
bactericidal concentration were ex-
amined.

MATERIALS AND METHOD

Six bacterial species: Staphy-
lococeus aureus, Bacillus spp, Kleb-
siella spp, Pseudomonas aerugi-

nosa, Salmonella typhi and Escher-
ichia coli obtained from the medical
microbiology and parasitology labo-
ratory of the University of Ilorin

“Teéaching Hospital were used as

test organisms. Varying concentra-

‘tions of the disinfectant were pre-

pared by dilution (7). The media

_ diffusion method was employed in

the determination of the minimum
inhibitory concentration (MIC} of
the disinfectants while sthe media
dilution method was;.ffemployed in
the determination of the minimum
bactericidal concentration (MBC)

).

w

RESULTS
The minimum _ jnhibitory con-

" centrations (MIC) of the test disin-

fectants are shown in Table 1. The
organisms showed varying sensitiv-
ity to the disinfectants. The lowest
bacteriostatic concentration was
1:20 dilution of Robert against
Klebsiella spp. while the highest
was 1:60 dilution of Savlon against
Staphylococcus aureus. Table 2
shows the minimum bactericidal
concentration (MBC) eof disinfec-
tants. The highest bactericidal con-
centration was 1:20 dilution of Det-
tol against Bacillus spp. while the
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lowest was 1:10 dilution of Robert
against Pseudomonas Spp. and E.
coli. Savion appeared to be the
most potent against the brganisms.

".z..-_._‘J\i P L

Pseudomonas spp. and Klebsiella
spp. appeared to be the most resis-
tant of the organisms while Staphy-
lococcus aureus appeared to be
most sensitive.

Table 1: The minimum Inhibitory Concentration of Disinfectants

Test Organism Dettal Robext Savion
LKIebs:’eHa spp. 1:40 1:20 1:80
Pseugdomonas spp 1:40 1:40 1:80
| Escherichia coli 1:60 1:40 1:80
1 Bacillus spp 1:60 1:60 1:100
Salmonella typhi 1:60 1:60 1:100
Staphylococous aureus 1:60 1:60 1:160

Table 2: The minimum Bactericidal Concentration of the

Disinfectants

Test Organism Dettol  [Robert Savion

Klebsisila spp. 1:20 1:20 1:180

Pseudomonas spp 1:20 1:10 1180

Escherichia coli 1:40 1:10 1:180

Bacitlus spp 1:120 1:180 1:180 *
Salmonella typhi 1:180 1:180 1:180

Staphylococcus aureus* | 1:60 1:100 1:180

Key. * = Susceptible to all Concentration uséd .
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DISCUSSION

Result obtained confirmed
the submission that concentration
affects the activity of disinfectants.
The different active component
could have contributed to the dif-
ference in activity of the disinfec-
tants. The disinfectants appear to
have broad spectrum of activity,
showing activity against Gram-
positive and Gram-negative bacte-
ria. It has been recommended that
disinfectants for general use should
be able to kill a wide range of com-
mon or potential pathogens (9). The
media component could also have
affected the outcome of the activity
testing; the presence of organic
matter has long been identified as
a factor that affects the action of
disinfectants.

Pseudomonas spp. has been
consistently reported as a problem-
atic organism, in showing resis-
tance not only to antibiotic but also
to disinfectants (6, 9, 10) although
the resistance factor has not been
ehlucidated in the case of resistance
to disinfectants. On the other
hand, the emergence of Klebsiella
spp. showing resistance to the dis-
infectant is of interest as it has not
been previously shown to survive in

and contaminate disinfectants (6).

Klebsiella spp., Pseudomonas
acruginosa and Escherichia coli
were pointed out as organisms that
have been well documented as
agents of nosocomial infection and
suggests interruption of transmis-
sion or cross contamination, and
appropriate disinfection as part of
measures of controlling nosocomial
infections. That the tested disinfec-
tant showed activities against these
organisms is thus cheering infor-
mation. In view of the importance
of disinfection in clinical practice
and domestic hygiene, and the
danger of development of resis-
tance by the organisms exposed to
the disinfectant, it will be in the
overall interest of all to ensure that
only fresh preparatioris of disinfec-
tants are used routinely and dilu-
tion should be restricted to the
concentration ranges that have
been found to have definite activity
against the organisms.
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Helicabacter pylori. (H. pylori) has heen strongly associated with various gastroduodenat diseases
worldwide with only a few studies emanating from developing countries. The abjectives of this study
were to determine the prevalence of serum Immunoglobulin G (ijgG) and underlying gastroduodenal pa-
thology in Nigerian patients with dyspepsia and ascertain the usefulness of H. pyforf igG screening in
decreasing endoscopic workioad in dyspeptics in Nigeria. Fifty-five patients with dyspepsia and 55 age
and sex-matched apparently normal control were screened for M. pylori IgG using lmmunocomb 0 kits.
Each of the 56 patients was also examined endoscopically with biopsies taken appropriately. Serology
was positive in 94.5% and 92.7% of dyspeptic patients and controls respectively. Gastroduodenal in-
flammation was the commonest endoscopic finding, 43 (78.18%). Other findings were malignant gastric
tumour 6(10.9%), reflux oesophagitis 3 (5.45%), gastric ulcer 2 (3.64%), and duodenal uicer in 1 (1.82%).
Chronic gastritis was the main histopathologic finding in the dyspeptic patients. It is concluded that
serum H, pylori 1gG cannot be used as a screening procedure to reduce endoscopic workload in Nige-
rian patients with dyspepsia.

Keywords: dyspepsia; Helicobacter pylori serology; gastroduodenal diseése

WL |
Helicobacter pylgri-and gastritis”in

INTRODUCTION 11982 (5)’ -geveral studies have con-

Dyspepsia, which has been ﬁrrned (6 7) or doubted its associa-
defined as pain or discomfort cen- tion with gastroduodenal disease
tered in the upper abdomen (1,2}, (8) and yet some suggested its as-
is a common gastrointestinal com- sociation with non-gastrointestinal

plaint in Nigeria (3). In Ibadan, Ni-
geria, over 50% of dyspeptic pa-
tients have been shown to have
non-ulcer dyspepsia {4). Since the
landmark discovery by Barry and
Marshal of the association between.

disease (). Serology for H. pylori
infection has been found to be ac-
curate, rapid, cost-effective (10,11}
and capable of significantly cde-
creasing endoscopic workload in
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patients with dyspepsia (12). We

investigated a total of 110 subjects
at the University College Hospital

Ibadan, Nigeria to determine the
prevalence of H. pylori 1gG. serology
and underlying gastroduodenal dis-
ease in patients with dyspepsia and
normal controls.

MATERIAL AND METHODS

One hundred and ten adult
.subjects of both sexes, aged be-
tween 18 to 74 years consisting of
55 patlents with dyspepsia (34

males, 21 females) -with no prev1— |

ous treatment for H. pyiqn and 55

apparently normal control with r;p__

previous or present history of dys-
peptic symptoms (33 males; 21 fe-
males} gave informed consent to
participate in the study. Dyspeptic
patients were consecutively se-
lected from the pool of patients at-
tending our Gastroenterology clinic,
based on consent and fitness to
undergo eosophagogastroduode-
noscopy (OGD). The control groups
were apparently normal individuals
selected from office workers and in-
dividuals attending the hospital for
routine check ups and hyperten-
sion, The control group did not un-
dergo OGD screening. Patients and
control were aged between 18 and

74 years and the study period
lasted for eighteen months. Ex-
cluded from the study were pa-
tients who have been on non-
steroidal anti-inflammatory drugs
(NSAIDs) in the last 3 months,
chronic liver disease {all the dys-
peptic patients were negative for
hepatitis B and human immunode-
ficiency viruses 1 and 11) as well
as pregnant women. W
‘ Five milliliters of venous
blood was collected from each sub-
ject,
The serum was separated after

into unheparinised bottles.
centrifugation and frozen immedi-

after the study period. Sera. were.
analyzed for H. pylori IgG using Im-
munocomb®ll (Manufacturer- OR-
GENICS, Yvane, Israel. Website:
http:/ /www.orgenics.com) with
sensitivity and specificity of 95.8%
and 76% respectively. Upper gas-
trointestinal erdoscopy was carried
out in all the 55 patients with mul-
tiple biopsies taken from the gas- .
tric antrum, duodenum, upper and
lower margins of cancerous lesions
and other suspicious sites in the °
upper gastrointestinal tract. The
control subjects did not undergo
eosophagogastroduodenoscopy.
Tissue specimens were promptly
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fixed in 10% formalin and subse-
quently processed in the histopa-
thology laboratory where paraffin
sections were stained with routine
haematoxylin and eosin ‘stain for
histological examination.

RESULT
Serology

Fifty-two ({94.5%) and 51
(92.7%) of the dyspeptic patients
and normal controls were seroposi-
tive' for H. pylori IgG receptively.
Seropositivity was similar in both
males and females. All the patients
with gastric carcinoma were posi-
tive for H. pylori IgG antibody.
‘Endoscopy

Endoscopic findings were
mainly gastroduodenitis
32(58.18%), chronic gastritis' 9
(16.36), and chronic duodenitis 2
(3.6%) -Table 1. Atrophic gastritis
was observed in 11 patients with
gastroduodenal inflammation. Six
patients aged 35 to 67 years had
gastric tumours (5 antral; 1 cardial)
and consisted of 4 males and 1 fe-
male. The only female patient
among them was 35 years old while

vears with a mcan age of 58 years.
Reflux oesophagitis was found in 2
of the patients with gastric cancer.
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Submucosal hemorrhage was
found in 5 of the patients with gas-
tritis, Three patients had oesopha-
gitis while 12 (28%) of the 43 pa-
tients with gastroduodenal inflam-
mation also had bile reflux.
Histopathology

Only 45 (18.8%) of the dys-
peptic patients eventually had his-
topathologic assessment performed
on the biopsy specimens (other
specimens were lost in transit). Of
these, 36 patients had gastric tis-
sue present while 27 patients had
duodenal tissue included in the bi-
opsy specimen for assessment. Fol-
lowinng histological assessment,
there were 5 cases of gastric ade-
nocarcinoma. Thirty-four  of 36
(94.4%) gastric biopsies “};ls_séésed
had histological evidencfe"of \;élrying
grades of chronic gastritis and one

gase of normal gastric mucosa was

recorded. All duodenal _biopsieg ex-
amined show histologica. evidence
of chrollii‘.ic;_f ‘duodenitis, but none
had H. égldri on histology. H. pylori
colonizafion was obsérved at histol-
ogy in 14 {41.2%) of th¢ 34 cases of
chronic gastritis, while one of the
five cases of gastric adenacarci-
noma, showed H. pylori colonization
in the background gastric tissue.



Table 1: Endoscopic features in ’patients with dyspepsia

Endoscopic features Number Percentage
Gastroduodenitis 32 58.18
Chronic gastritis 9 16.36
Gastric tumour 6 10.9
Chronic oesophagitis 3 5.45
Chronic duodenitis 2 364
Gastric ulcer 2 3.64
Duodenal ulcer 1 1.82

DISCUSSION

Helicobacter pylori has been
shown by various studies to be
causally linked with various gastro-
duodenal disease (5,13,14,15).
Most of these studies were done in
developed countries of the world,
with only a few studies emanating
from developing countries. This
cross-sectional study has shown a
high seroprevalence of H. pylori
both in dyspeptic patients and ap-
parently normal control with no
current or previous symptoms of
dyspepsia. Previous studies in Ni-
geria and other parts of Africa have
shown a similar high prevalence of
H. pylori infection in normal and
dyspeptic population (16,17,18).
These findings further strengthen
the multifactorial concept of ae-
tiopathogene

sis of dyspepsia as well as the fact
that in a developing country like
Nigeria where there is no signifi-
cant difference in the infection in
dyspeptic and normal populations,
H. pylori may well be an innocent
bystander or an opportunist that
cashes in when other factors have
rendered the mucosa susceptible to
damage. Also, the well known fact
that many people infected with H.
pylori never show symptoms of dis-
ease (19) and finding of a similar
prevalence of H. pylori infection in:
geographical .area where incidence
of dyspepsia-is high in one and low
in the other (20) tend to whittle
down the significance of H. pylori
infection in the pathogenesis of

Py 134 &5



L ¥

acid peptic disease in these re-
gions. Recently, it was shown that
there has bef:n an increase-in pep-
tic ulcer dlseasd__unrelated to H. py-
lori infection in developed countries
(21}. This ﬁnding_ also attests to
polycausality of peptic ulcer dis-
ease, From the foregoing the mag-
nitude of contnbutlon of H. pylori
to dyspepsia in the studied group is
difficult to determine, as preva-
lence of infection in asymptomatic
controls was not significantly differ-

ent from thoééeﬁrhO' had dyspepsia.

. The variation in host and microbial

=fac"cbrs,; which are known to deter-

» mine the development of disease as
well as the multifactorial nature of .

dyépepsia,- may account for this,
The extépt of contribution of H. py-
lori in the population needs to be
determined by further studies..
Dyspeptic patients in Nigeria
coulgi"bc safely presumed to be H.

pylori positive until

proven, as 94.5% of the dyspeptic

patients were sero-positive., This
prevalence in however slightly
higher than 85% documented by
Malu et al in blood donors in Jos,
Northern Nigeria using a similar
method. Endoscopic
mainly gastroduodenal inflamma-

finding of

,,,,,,

otherwise .

tion in our study has been a typical
finding among Nigerian patients
with dyspepsia with incidence of
frank ulceration much lower than
findings in developed countries of
the world {4, 22,23,24). This is
most likely: due to rampant abuse
of over-the-counter drugs which in
Nigeria include antibiotics, antac-
ids and antisecretory drugs, which
pafients take without prescription
and only presenting for hospital
care if there is no improvement or
with incomplete resolution of their
symptoms. This abuse of therapy
may cause some degree of ulcer
Healing before endoscopy is carried
out and may account for the low
incidence of ulcer recorded in these
studies. Some ‘of the patients with
djrspepsia and gastroduodenal in-
flammation were found in addition |
to have doudenogastric reflux (bile
féﬂiix) but the degree of contribu-

Hlff"cult to quantify. Endoscopic
‘oesophagitis seeni-.:in 3 (5.5%) pa-
‘hents, 2’ of whom had reflux in ad-
d1t10n, suggest, that gastric acid re-
flux may be contributory to dyspep-

tlc pdain in our patients. None of

them, : presented with

classical’.. symptoms

-however,
of gastro-
oesophageal reflux disease (GORD)

Py 235 — &



before endoscopy. Six {10.9%) of
the patients were found to have
gastric carcinoma (5 antral; 1 car-
dial} with age range 35 to 67 ycars.
All the patients with gastric adeno-
carcinoma were positive for H. py-
lori serology but only one was posi-
tive on histology. The histological
finding of H. pylori in 41.2% of the
gastric tissue of patients with
chronic gastritis is lower than IgG
in the serum. This différence may
be attributable to the patchy pat-
tern of H. pylori colonization in gas-
tric mucosa. Also previous studies
have show that identification of H.
pylori is less sensitive when routine
elementary and eosin preparation
alone is applied [as was the case in
this study] than when it is com-
bined with special techniques such
as Giemsa or Steiner staining (25).
It is instructive that one of the pa-
tients who had a normal gastric
histology was also negative for H.
pylori 1gG. This we consider as a
case of non-ulcer dyspepsia type IL.

CONCLUSION

It is concluded that H. pylori
seropositivity is similarly high
among both normal people and
dyspeptic patients in the study

group and therefore the test is not
discriminatory between the two

“groups and as such cannot be used

to confirm dyspepsia. Also, gastro-
duodenal inflammation remain the
commonest cause of dyspepsia in
Nigeria and Helicobqg:‘fér pylori is
commonly associatec',i:;with chronic
gastritis in Nigeria as is the case in
the rest of the world.

ACKNOWLEDGEMENTS

The study was supported by a
grant from the Senate of the Uni-
versity: of Ibadan,
(SRG/1999/SRG/40A)

Nigeria

REFERENCE

1. Talley NJ, Silverstein MD,
Agreus L, et al. American
Gastroenterology Association
Technical Review: evaluatien
of dyspepsia. Gastroenterol-
ogy. 1998; 114: 582-595,

2. Talley NJ, Stranghellini V,
Heading RC, et al. Functional
gastroduodenal disorders.
Gut. 1999; 45: 1137-1142.

3. Olubiyide [0, Atoba MA,
Ayoola EA. Disease of the
gastrointestinal tract and the
pancreas in Trrnical Africa-
the Thadan experience. Trop.
Grotroenterol. 1887; 8: 221-
228,

Pyg. 136 — &5



n

10.

Olubiyide IO, Atoba MA,
Ayoola EA. Dyspepsia in
Ibadan., Trop. Geog. Med.
1989; 41: 334-340.

Marshall BJ, Warren JR. Uni-
dentified curved bacilli in the
stomach of patients with gas-
tritis and peptic ucleration.
Lancet. 1984; 1: 1311-1314.

Blaser MJ. Helicobacter pylori
and the pathogenesis of gas-
troduodenal inflammation. J.
Infect. Dis. 1990; 161: 626-
633.

Miller NM, Naran A, Simjee
AE, et al. Incidence of Campy-
lobacter pyloriin patients with
upper gastrointestinal symp-
toms. South Afr. Med. J. 1988,
74 563-566.

Weiner H, Shapiro AP. Is Heli-
cobacter pylori really the
cause of gastroduodenal dis-
ease. Qt. J Med. 1998; 91:
707-711.

Gasbarrini A, Franceschi F,
Bioxeda de Miquel, Martine-
de-Argila C, Gasbarrini G.
Role of Helicobacter pylori in
extradigestive diseases. Curr.
Opin. Gastroenterol. 1999; 15
(Suppl 1}: S29-833.

Hahn M, Fennerty MB, Cor-
less CS, ef al. Non-invasive
test as a substitute for histol-
ogy in the diagnosis of H. py-
lori infection. Gastrointest En-

11.

12.

13.

14.

15.

Pg 137 £S5

dosc. 2001; 52: 20-26

Monterio L, de Masscarel A,
Sarrsqueta AM, et al. Diagno-

. sis of H. pylort infection: non-

invasive methods compared
to invasive methods and
evaluation of two new tests.
Am. J. Gastroenterol. 2001;
96: 353-358.

Slade PE, Davidson AR, Steel
A, Cox RA, Blackburn PA. Re-
ducing the endoscopic work-
load: does serclogical testing
for H. pylori help?. Eur. J.
Gastrohepatol. 1999; 11: 857-
862.

Nomura A, Stemmerman GN,
Chyou PH, et al. Helicobacter
pylori infection and gastric
carcinoma among Japanese
American in Hawaii. N. Engl.
J Med. 1991; 325: 1132-
1136.

Parsonnet J, Hansen S, Rod-
riguez L, et al. Helicobacter
pylori infection in gastric lym-
phoma. N. Engl. Med. h994;
330: 1267-1271.

Rokkas T, Pusey C, Uzo-
echinna E, et al. Campylobac-
ter pylori and non-ulcer dys-
pepsia. Am. J. Gastroenterol.
1987; 82: 1149-1152.



16.

17.

18.

i9.

20.

Holocombe C, Omotara BA,
Eldridge J, Jones DM. Helico-
bacter pylori, the most com-
mon infection in Africa: A
random serological study.
Am. J. Gastroenterol. 1992;
87. 28-30

Holocombe C,. Lucas SB,
Umar H, Abba A. Helicobacter
pyloriin Africa. Trans. R. Soc.
Trop. Med. Hyg. 1990; 84:
294-296. '

Ani AE, Maiu AQO, Queiroz
DMM, et al. Determination of
IgG antibodies against Helico-
bacter pylori in aduit dyspep-
tic patients and blood donor
from Jos, Nigeria. Med. Sci.
Res. 1998; 26: 689-690.

Fallingborg J, Poulsen LQ,
Grove A, Teglbjaerg PS. Fre-
quency of Helicobacter pylori
and gastritis in healthy sub-
jects without gastrointestinal
symptoms. Scand. J. Gastro-
enterol. 1992; 27: 388-390.

Hu-PJ; 1i:X¥Y; Lin HL. Gastric
atrophy and regional varia-
tion in upper gastrointestinal
diseases. Am. J. Gastroen-
terol. 1995; 90; 1102-1106,

21.

22,

23.

24,

25.

Ciociola AA, McSoriey DJ,
Tuner K, et al. Helicobacter
pylori infection rate in duode-
nal ulcer patients in the
United States may be lower
than previously estimated.
Am. J. Gastroenterol. 1999,
230: 23-28.

Popoola AQO, Adesola AO.
Chronic gastritis and duode-
nal uiceration in Nigeria. Nig.
Med. J. 1275; 4: 138-144.

Atoba M4, Olubiyide 10. Risk
and social factors in Nigerian
patients with dyspepsia. Nig.
Med. J. 1989; 19; 31-33

Adesanya AA, Atimomo CE,
Coker AQ, et al. Gastric Heli-
cobacter pylori infection in La-
gos. Nat. Postgr. Med. J. 1997,
4: 61-64.

R-Molyneux AdJ, Harris MD.
Helicobacter pylori in gastric
biopsies; should you trust the
pathology report? J. Roy. Coll.
Phys. Lond. 1993; 27: 119-
120



AFRICAN JOURNAL OF CLINICAL AND EXPERIMENTAL MICRCBIOLOGY

AJCEW/2002118/2414
COPYRIGHT 2004 AFR J CLIN €EXPER MICROBIOL

JAN 2004  ISSN 1595-689X VOL.S NO.4

PITYRIASIS VERSICOLOR - POSSIBLE GENETIC BASIS, PROBABLE
TRANSITION FROM COMMENSALISM TO PARASITISM AND THE
IMPLICATION ON TREATMENT APPROACH

1Georgs, A. C., “Daramola, 0. 0. M.

'Dermatology Division, Department of Medicine,
University College Hospital, Ibadan Nigeria.

Correspondence to: Dr. A.O. George
nikem95@yahoo.com or nikem95@hotmail.com

*Current address: Dermatology division, Department of Medicine,
University of llorin Teaching Hospital, llorin, Nigeria

Non-occurrence of Pityriasis versicolor (PV) in spouses of individuals with this superficlal fungal infec-
tion despite saveral years of cohabitation suggests that heredity might play an important role in those
affected. Forty subjects who were manied ware studied in two phases. The first phase involved using a
detailed structured format to obtaln information an the presence of PV in subjects, their spouses and
sibliings. In the second phase the family of an index case was studied over a 2-year periad from a clini-
cal and mycological aspect. Seventy percent of subjects interviewed in the first phase had at least one
family member with PV. In the second phase, 4 other siblings of the index case studied aii had PV, Of
tha 3 that were married {index case inclusive), 2 had PV but none of their spouses had. This study sup-

ports the role of heredity in the individuals with PV.

Keywords: Pitysiasis versicolor, Hereditary, Treatment

INTRODUCTION

Pityriasis versicolor (varous
colours} (PV) is a superficial fungal
skin disease presenting with finely
scaly patches in ‘geographical’ pat-
terns often found in areas of maxi-
mum sebum production such as
the trunk, the neck, face and
thighs after puberty. The observa-

tion that married adult patients
who recurrently suffers from Pity-
riasis versicolor but - whose spouses
never had the entity despite many
years of living together prompted a
study to consider the role of heredi-
tary and the interplay of other fac-
tors in the appearance of this clini-
cal entity.

Mualassezia furfur (MF)} or Pity-
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rosporum orbiculair is a commensal
on the skin. The skin in up to 96%
of post-pubertal adults harbours
the yeast form (1). Studies of nor-
mal and affected skin of patients
with PV support a dimorphic con-
cept: that MF becomes pathologic
when it changes {rom the yeast to a
filamentous form (2). PV is rare be-
fore puberty (3}. An apparent clus-
tering of PV in families has been
noted for decades and the probabil-
ity of genetic basis has been postu-
lated (4). PV is commoner in the
tropics and subtropics than in the
temperate countries with preva-
lence as high as 40% in adults in
some small communities (5). There
is thus a need to look more at this
entity in the West African sub re-
gion.

SUBJECTS AND METHOD

A predominantly epidemiol-
ogical study was conducted using
guestionnaires. We decided to
study family units. The study fo-
cused on adults and on marriages
of not less than two years duration.
Cohabitation of couples at least
twice a week or any other pro-
longed skin to skin contact was the
most important inclusion criterion.
Information on parents, brothers,

sisters and children (where indi-
cated) of the index PV case seen in °
the clinic was documented. The
study excluded the extended family
to ensure more reliable informa-
tion. The study was carried out in
two phases.

Phase 1

A detailed structured ques-
tionnaire was utilized to obtain
demographic data on the index
cases as well as information on the
presence of PV in spouses and sib-
lings. This had the advantage re-
garding cost of the study and the
relative ease of obtaining informa-
tion. Information could be obtained
on family members not physically
around - while in the boarding
schools, or on a job out of town. As
PV fluctuates from one season fo
another and flares up in response
to various aggravating factors, ac-
tive cases may thus not always be
available for physical assessment
at the time of visitations to the
families as in one of the cases of
Robert’s (4). We were encouraged
in the use of questionnaires for
phase one due to the ability of
many pecple to correctly diagnose
the condition in our environment.
From unpublished data, in the skin
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clinic at University College Hospi-
tal, Ibadan, eight out of every ten
cases of PV patients were right
about the diagnosis they made. PV
is a weH—l;nowh entity attested to
by the exiétence of distinct nnames
for it in many Nigerian languages
(6). A few tribal names for PV ix1 Ni-
geria are: ‘Aikhumosele’ - affliction
of the beautiful in Bini (Fdoj, ‘ifo’ ~
spots on light complexioned people
in Yoruba, ‘Ndiong’ - rash of the
beautiful in Efik, ‘Ngwo ndi nma’ ~
spots of the beautiful in Igbo and
‘Kyasfi’ — spots on young people in
Hausa.

Phase 2

This involved closely study-
ing, over a 2-year period, family
members of an index case thor-
oughly from the clinical and myco-
logical aspects. This was consid-
ered to be essential since other cu-
taneous conditions like ery-
thrasma, pityriasis rosca, atypical
seborrhoeic dermatitis or dermato-
phytosis could be confused with
PV, even by the health workers. It
also allowed us to observe fluctua-
tions and the possibility of conta-
gion over the period. It was more
demanding in term of cost and time
hence the smealler number families

for this phase.

RESULTS
Phase 1

Of the 40 index cases (diag-
nosed from clinical features and
mycology), 19 were males and 21
were females. They were aged 18 -
70 vyears. The responders have
been married for 2 — 50 years. One
of the sets of couples had a spouse
who had PV. PV in him had been
present for years, long before mar-
riage or bodily contact with the
spouse. In 70% of the index PV
cases interviewed there was one or
move family members (parents,
children or siblings) with PV.

Phase 2.

Figure 2 shows the family
tree of an index case and the pres-
ehce of PV gver a two-year period
in family members. The pattern of
involvement is suggestive of some
hereditary involvement.
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FIGURE 2

FAMILY OF A CASE OF PITYRIASIS VERSICOLOR STUDIED CLOSELY FOR TWO
YEARS HISTORICALLY FOR PV AND WITH CLINICAL AND MYCOLOGICAL
CONFIRMATION FOR PITYROSPORUM ORBICULARE
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DISCUSSION

The present study is a pre-
liminary one. The advantage of the
present study using questionnaire
mainly, apart from financial, is the
avoidance of the problem of exam-
ining women in purdah (where the
husband and patient are strict
moslems). Secondly a visit may not
yield result since PV might have
cleared in a spouse at the time of
visitation, as in one of the 3 cases
of Roberts (4). Clinical diagnosis of
PV from our experience agrees with
the patients’ impression in about 8
out of every 10 cases in this envi-
ronment and from a questionnaire
tested before the commencement of
the present study. It is thus con-
sidered justifiable to use the ques-
tionnaire in gathering of data in the
study of this chronic skin disease
exhibiting periods of exacerbation
and remission.

In the present study, one of
the patients had a spouse who had
PV. It was found that he had PV
long before marnage or bodily con-
tact with the index case, the wife. It
cannot be proven conclusively from
this study that the current infec-
tion is not from the wife. It will re-
quire complex mycological studies
to show that the strains from the

couple are the same.

The present study has limita-
tions. There could be missed diag-
nosis especially where the spouses
are not very observant and where
the extent of the lesions is small.
More positive responses i.e. the
presence of PV in 70% of blood re-
lations of the patients suggests
some genetic or familial predisposi-
tion. Genetic factors have been ad-
duced in a study (7}. The continued
reappearance of PV in such blood
relations {(who do not live with the
index case after the latter has
moved away following marriage for
example and where spouses re-
main unaffected after long periods
of staying together and having bod-
ily contact) suggests more of a ge-
netic rather than familial predispo-
sition.

Faegerman and Fredrikson
scraped apparently normal skin
from 85 infants younger that 5
years of age and observed no Pity-
rosporum orbiculaire (PO} coloniza-
tion (1). They recovered the yeast
however from 10%, 23% and 93%
of children aged 5, 10 and 15 years
respectively. it was postulated that
the development of sebaceous
gland, reaching a maximum at
about puberty and-increased skin
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fatty acid content must account for
the increased yield with age. The
common site on the trunk, the on-
set of PV at puberty and the
lipophylic nature of the organism in
culture support the need for lipids
for organism sustenance. Lipid
content does not explain it all since
infants are also affected in some
special situations. Although Maples
(5) did not indicate the medical
status of 2 infants with PV seen in
his survey of a village, the high
prevalence of infants’ colonization
with PO appears to be unique to
the intensive care setting. It was
not possible to recover PO from S50
normal newborn infants within the
first 3 days of life - demonstrating
that PO is not perinatally transmit-
ted (8). In contrast, skin coloniza-
tion of low birth weight infants with
Candida spp. appear to occur fre-
quently during labour and delivery
{9). The flare up of PV in preg-
nancy, malignancy, steroid (iatro-
genic or Cushing’s disease) (10)
and the colonization in infants hos-
pitalized in intensive care units
suggest some relationship to the
level of body immunity. Sweating
and occlusion in a hot tropical set-
ting are some of the aggravating
factors and possibly contribute to

the high prevalence in some tropi-
cal areas with up to 40% in some
series compared to less than 1% in
temperate countries (11).

Studies of normal and af-
fected skin of patients with PV sup-
port the dimorphic concept that
Pityrosporum orbiculaire becomes
pathogenic when it changes from
yeast to a filamentous form (3).
Since about 95% of the skin in
adults harbours the yeast form, the
absence of clinical PV in the
spouses of the patients screened by
questionnaire in this study, as well
as the presence of PV in 70% of
members of the families of patients
point to hereditary factors in the
ﬁredisposition to the filamentous
form, while the factors mentioned
earlier on act as adjuncts (Fig. 1).

Pityriasis versicolor responds
to most of the antifungal agents
available in most countries; Whit-
field ointment (Benzoic acid/
salicylic acid mixture), polyenes,
imidazoles, selenium sulphide, sul-
phur ointment, sodium thiosul-
phate and recently triazoles like
itraconazole (sporanox). There is of-
ten recurrence however after cessa-
tion of the agents some time later
either weeks or months. Even the
use of ketoconazole which when
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-
o ‘jclmlcal condition known as PV re-

taken orally gets to all skin sur-
faces, removing the possibility of
missed or skipped lesions does not
prevent recurrence of PV. In a trial
of ketoconazole by Borelli {12), 78
of 82 patients .were considered
cured. He 'conclﬁdeél that this re-
sult indicated ?;hat‘ ketoconazole is

effective in the treatment of pityria-

sis versicolor, but problem of pro-
tecting suscepttbla persons from
infection and re-infection remains
unsolved. PV ‘thus appears not to
be readily contagious like other
funéal entities e.g. dermatophytosis
smce the causative _organism is a
nermal commemsal in about 96% of

pubertal and , post™ pubertal indi- .

v:duals “It,.. will- appear that the

" sults from the interplay of feature’

as shown in figure I. . L &
The prmmples/ approach to

treatment will thus involve: . main- -

tenance therapy (contmuous or in-

tern'uttent) to reduce the popula-
tlon of the fungl by l;he eheapest .
"';h(x e.  effective treatment at an af- -

fordable .price) and’ safest drugs.

"Cinseofplwn .should never be used
“as it has.no effect whatseever\ ort
the orgamsm Apart from the. wast-%

mg of money; it tmay also result! in

"”headache (arcommiiti snide effect}itwi‘ _

(5]
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the unfortunate patient. Oral medi-
cation can be tried in extensive le-
sions. There will thus be no
skipped areas. (common with the
use of topical agents) to areas be-
yontd the reach of the patients’
hands.
nazole have been tried this wise.

single

Itraconazole and ketoco-

Ketoconazole 400 mg as a
dose for 1-2 days can be used to
treat widespread infections. Fluco-
nazole is also effective. Topical imi-
dazole (creams) applied twice daily
may be helpful but are much ex-
pensive for ‘the developing coun-
tries. A, shampoo with fungicidal

- activity such. as ketoconazole (Ni-

zoral shampoo by Janssen/Cilag) is
good -especially as it can be applied
to a-large area of the body includ-

ing the hair. The latter harbours
the causative , organism (PO), as
. well as Pityro.‘spnrulm ovale. Ketoco-
nazole (Nizoral) shampoo applica- .

tion should be twice weekly in the
flrst phase for a period of 2-4

' weeks leaving the shampoo in con-
tact ‘with the skin for 5-10 mxnutes§

before rinsing. In the prophyiactlc
Phase once week apphcatlon as
above will be adequate Selemum
sulphu;le and. Zifc pynthlone 1ave

" also been in use. Avoidance of heat

nd very moist/humid areas will be
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beneficial. The use of corticosteriod
creams as cosmetics, a common
practice in the West Africa (13) and
as skin bleaching agent should be
discouraged since steroids encour-
Also
greasy/oily cosmetic should also be
is

age proliferation of PQ.

avoided. Since the organism
lipophytic, the use of coconut oil on
the skin has been found te in-
crease the prevalence of PV in
some villages. Good skin hygiene
should be encouraged. The pa-
tient’s mind should prepared to ex-
pect the hypo or hyper pigmenta-
tion to lag behind therapy by weeks
or months depending on sun tan-
ning exposure, skin colour and
other factors.
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