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Abuse of Non-Medical Inhalants by Students in an Institution of Higher
Learning in Benin City, Nigeria
Adayonfo EO, *Uwadiae E
ABSTRACT
The abuse of inhalants is generally not regarded as a challenge in our environmentdespite their ready
availability, accessibility and deleterious effect on multiple organs and even on the unborn baby. The objective
of this study was to determine the prevalence rates of inhalants use, types of inhalants used and age at first use
of inhalants and to find out whether there was any association between year of study, age, sex and abuse of
inhalants. A total of 400 questionnaires were administered across the five schools of College of Education; 80
in each school. Second year students were selected purposively from each school except the School of
Language where first year students were selected. This was to enable comparison between fresh students and
students who are mid way in their educational experience in the school. Departments were selected via
convenience sampling method. Twenty seven point zero four percent of the respondents were males, while
72.96% were females; 89.29% and 10.71% were 18-28 years and 29-39 years respectively, while 97.96%, 1.02%
and 1.02% were Christians, Muslims and African traditional religion practitioners respectively. Nineteen point
st
nd
six four percent were in 1 year while 80.36% were in 2 year. Lifetime prevalence of inhalants use was 2.6%,
prevalence for past year was 1.3% while that of current use was 0.8%. Forty percent of those who have ever used
inhalants used premium motor spirit; 30% inhaled fumes of heated oil and the remaining 30% inhaled spray.
Fifty percent of the participants who have ever use inhalants first did so within 13 to 14 years, 30% first did so at
10 year old or less while 20% first abused inhalants within 17 to 19 years. Being a female was significantly
associated with lifetime use of inhalant while age or year of study was not. Seventy percent of abusers combined
inhalants with other substances while 30% used inhalants alone. The abuse of inhalants deserves attention. It
should be integrated into efforts aimed at preventing and controlling the use of psychoactive substances.
Keywords: Non-Medical, Abuse, Inhalants

here in Nigeria; examples are solvents, adhesives
fuels, dry cleaning agents, cigarette lighters,
permanent markers, correction fluid and aerosols
with propellants used in deodorants, whipped
cream, paints, electronic cleaning sprays and
cooking sprays.
3
Matthew and Brian reported a 52% abuse
profile for inhalant use in their study. These met
th
with the 4 edition of the diagnostic and statistical
manual (DSM 4) of mental disorders criteria for
abuse. Other articles have equally painted a
gloomy picture of this overlooked issue in
4
Nigeria. Wu, Pilowsky and Schlenger revealed
that adolescents with inhalant abuse diagnosis
were more likely than others to have serious coexisting problems such as a history of delinquent
acts. It has also been reported that there are slang
terms5 for some inhalants, e.g. “Air Blast”;
Isobutyl Nitrite specifically is called the “Aroma
of Men” and the inhalant of it is referred to as
“Bullet”.
6
Carrie and Glenn in their article,
Recognition and Prevention of Inhalant abuse
opined that inhalant abuse is a prevalent and often
overlooked form of substance abuse.
Furthermore, they asserted that survey results
consistently show that nearly 20% of children and

INTRODUCTION
The National Institute of Drug Abuse1
defines inhalants as volatile substances that
produce chemical vapours that can be inhaled to
induce a psycho-active or mind altering effect. It
added that although other abused drugs can be
inhaled, the term inhalant is reserved for the wide
variety of substances which include solvents,
2
aerosols, gases etc. Similarly Edward defines
inhalants as volatile substances producing
vapours that can be taken intentionally via the
pulmonary route to produce a mind altering
“buzz” or high. He went further to state that
inhalants are dangerous and their use represents a
vast abuse problem. He asserted that more than
3,000 abuse-able products containing volatile
chemicals are legal and readily obtainable. It is
necessary to state that many of the inhalants
which were listed in the study, which was carried
in the United States of America are also available
Department of Mental Health, University of Benin, Benin City
*Corresponding Author: edosauwadiae@yahoo.com
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adolescents in middle school and high school
have experimented with inhaled substances. It
added that should inhalants be abused during
pregnancy there is the risk of foetal anomalies.
7
Tracy, Kimberly and Richard reported that users
are often unaware of the health hazards posed by
the inhalation of solvents. Inhalation can result in
serious organ dysfunction and even sudden death.
8
Robert in his article, Neural basis for
Inhalant abuse says very little is known about the
cellular basis of the effects of volatile chemicals
and gases that lead to their abuse by inhalation. In
Nigeria, like in other countries, the options of
inhalants available to abuse are almost limitless.
Despite all these there is near absence of research
on this subject. Consequently the objectives of
this study were to determine the prevalence rates
of inhalants use, types of inhalants used, and age
at first use of inhalants and to find out whether
there was any association between year of study,
age, sex and abuse of inhalants.

part consists of 14 groups of questions containing
information on drug use and 2 items for validity
check. The third part has a list of optional items,
some ethical and moral issues relating to drug use.
The psychoactive substances inquire about are
tobacco, alcohol, cocaine, cannabis,
amphetamine and other stimulants,
hallucinogens, organic solvents and sniffing
substances, tranquilizers, opium and opiates,
sedatives and heroin. Respondents are required to
indicating whether they have ever used each of the
substances or not, and whether they have used
them in the past 1 year, or in the past 30 days, age
at first use and frequency of use are also inquired
after. Thus, it is possible to determine 30-day
(current), 1-year and life-time prevalence rates.
The instrument has been used in different cultures
and countries, including Nigeria. Adayonfo and
Akhigbe,11 Akanni and Adayonfo12 have used this
instrument in the state where the current study
was carried out. This instrument was validated in
13
Nigeria by Adelekan and Odejide and found to
have a high validity and a mean test-retest
reliability of 86.7 percent for all items of the
questionnaire.
Before commencement of administration
of the instrument, two research assistants who are
first degree holders were adequately trained on
the instrument and its administration. The
respective class captains of the selected classes
were approached and class timetables was gotten
from them after due explanation of the study to
them. Thereafter the respective lecturers were
identified and contacted and they agreed to spare
sometime of their lecture period for instrument
administration on their students. On the day of the
lectures, the entire class was given explanation
about the study and informed that participation
was voluntary. Refusal or inability to take part
would not count against them in any way. There
was counting of the students who were willing to
take part by asking them to take numbers. Simple
random sampling method (balloting) was used to
select each participant.
Other ethical considerations included
obtaining permission to carry out the study from
the authorities of the College of Education
Ekiadolor, obtaining informed consent from the
respondents and observance of confidentiality
and anonymity (respondents did not have to write
their names on the questionnaire).Any student of
the College who was selected by the sampling
method and agreed to participate in the study was

MATERIALS AND METHOD
The location of the study was the College
of Education Ekiadolor, in Ovia North East Local
Government Area, Edo State, Nigeria. It was
established in 1979. The students' population of
the institution is over 6000. There are 5 schools in
the College; namely Social Sciences, Vocation
and Technology, Arts, Sciences and Language
with departments under each school9.
A total of 400 questionnaires were
administered across the five schools; 80 in each
school. Multistage sampling technique was used
to recruit the participants. In stage one, purposive
sampling technique was used to select all five
schools in the College. At stage two a department
was selected from each of the five schools by
convenience sampling technique; at stage three,
second year (also known as Two hundred level,
200 Level) students were selected purposively
from each school except the School of Language
where hundred level students were selected. This
was to enable comparison between fresh students
and students who are midway in their educational
experience in the school. At stage four or final
stage, participants were recruited by balloting.
The World Health Organization
Questionnaire for Student Drug Use Surveys,
designed by Smart, Anumonye, Navaratnam et al.
10
in 1980 was used for the study. It has 3 parts. The
first part, made up of 6 questions, concerns socialdemographic data of the respondent. The second
2
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Table 1: Socio-Demographic Characteristic of the
Respondents

included while exclusion criteria was any student
that chose not to participate or who was less than
18 years.
The data collected was analyzed using the
Statistical Package for Social Sciences (SPSS).
The statistics used included univariate analysis
and chi-square test. Level of significance was set
at p< 0.05. Even though non-randomization
techniques were used in stages 1 through 3 of the
sampling, the sample was still largely
representative of the population since students
were recruited from all five schools of the college
and randomization was used at stage 4.

Sex
Frequency
Male
106
Female
286
Age (years)
18-28
350
29-39
42
Religion
Christianity
384
Islam
4
African traditional religion 4
Year of study
One
77
Two
315

Percentage
27.04
72.96
89.29
10.71
97.96
1.02
1.02
19.64
80.36

Table 2: Prevalence of Inhalant Substances use
(N = 392)

RESULTS
A total of 400 instruments were
administered but 397 questionnaires were
returned. Five were discarded because of missing
data. Therefore 392 questionnaires were
analyzed. The results are presented in tables 1
through 6. Nearly three quarters of the
respondents were females; almost all of them
were 18 to 28 years old. Similarly almost all were
Christians. Lifetime, past year and current use
prevalence rates of inhalant use were 2.6%, 1.3%
and 0.8% respectively. Nearly half of the
respondents who had used inhalants inhaled
petrol and nearly all the lifetime inhalant users
first did so at less than 15 years. Female sex was
the only variable associated with lifetime inhalant
use and more than two thirds of inhalant users
combined it with use of other substances.

Prevalence rates
Lifetime
Past year
Current

Frequency Percentage
10
2.6
5
1.3
3
0.8

Table 3: Type of Inhalant Substances ever used
(N = 10)
Substances
Frequency Percentage
Fumes from heated oil
3
30.0
Petrol
4
40.0
Spray
3
30.0
Table 4: Age at First use of Inhalant Substances (N = 10)

Age
10 year old or less
13-14 years
17-19 years

Frequency
3
5
2

Percentage
30.0
50.0
20.0

Table 5: Association between Socio-Demographic Variables and use of Inhalant Substances

Lifetime use of inhalants
No
Yes
Age (yr)
18-28
29-39
Sex
Female
Male
Year of study
One
Two

Total
Significance test

340
42

10
0

350
42

χ2 = 2.17, df = 1, p = 0.26

280
102

6
4

286
106

χ2 = 1.32 , df = 1, p= 0.01*

76
306

1
9

77
315

χ2 = 1.59, df = 1, p = 0.55

* = Statistically significant

3
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Table 6: Combined use of Inhalant Substances and
other Psychoactive Substances (N=10)
Nature of use

Frequency

Use of inhalants alone
Use of inhalant and
other substances

who had ever used inhalant first did so at the age
of 10 years or less, while 50% of them were 13-14
years and the remaining 20% were 17-19 years
when they first used inhalants. This is akin to the
report from Enugu where all the respondents who
had used inhalants first did so from 11-19 years,
15
that is, while they were adolescents.
There was statistically significant
association between being a female and lifetime
use of inhalants; however, year of study and age
were not significantly associated with lifetime use
of inhalant. It is curious to note that females were
more likely to be lifetime users of inhalants.
Future studies may seek to explain this
association. Contrary to what is known from
existing literatures, age was not significantly
associated with use of inhalants. The fact that this
study considered life time use as against current
use may explain this. Secondly, the
Age range of the participants was relatively
narrow. It is understandable that year of study was
not significantly associated with lifetime use of
inhalants. The use of inhalants usually begins in
early adolescence, before attending higher
institution. That is socialisation or circumstances
in the higher institution did not contribute to
commencement of inhalant use; rather those
using inhalants started using it before they got
admission to the higher institution. This again
underscores the fact that efforts to prevent and
control the use of inhalants should begin in
primary and secondary schools.
The study also revealed that 70% of those
who used inhalants combined it with the use of
other substances. This is not new; other workers
have continuously reported that substance users
frequently engage in combining substances. For
example, Audu and colleagues16 reported that
81.4% of their respondents engage in
combination of substances. Indeed as far back as
18
1982, Pela and Ebie reported a trend towards
poly-drug use and Nevamdosky19 reported 39.5%
of his Sapele sample to be multiple drug
abusers.The implication of this finding of
combining psychoactive substances by abusers is
that when one finds a client or an individual who
uses a substance one should have a high index of
suspicion that such a client is likely to be using
other substances. This study is limited, it did not
consider current use of inhalants, and it is
recommended that future studies consider current
use.

Percentage

3

30.0

7

70.0

DISCUSSION
The lifetime, past year and current
prevalence rates of inhalants use among the
respondents (2.6, 1.3 and 0.8% respectively) is
similar to the findings by Adelekan14, who
reported life time, past year and current
prevalence rates for inhalants use to be 1.1%,
0.8% and 0.3% respectively but it is in sharp
contrast to the findings among secondary school
students in Enugu, Nigeria, where the current
prevalence rate of inhalants use was found to be
15
9.0% . Their study sample was drawn from 29
secondary schools unlike the present study that
drew its sample from a single school. Secondly,
their sample size was more than twice the sample
size of the current study. Thus these may explain
the difference in prevalence rate. Another study
carried out among clients at a drug treatment
centre in Jos, Nigeria found prevalence for
inhalant use that is similar to what was found in
16
the current study at 3.2% . When one considers
the harmful effects of inhalants it only becomes
imperative to take seriously the findings of this
study. Inhalant abuse constitutes major health
risks. The risks are kidney and liver dysfunctions,
brain and nerve damage, cardiac arrhythmia,
17
sudden death etc .
The inhalant substances used by the
respondents were fumes from heated oil, petrol
and spray. Thirty percent used heated oil, 40%
used petrol while another 30% used spray.
Obviously, these are very readily available items.
The ubiquity of these items will pose a challenge
to the prevention, control and regulation of these
substances. Therefore health education on the
harmful effects of these substances when used as
an inhalant may be one of the most preponderant
ways to prevent their abuse. This education must
not only be carried out in schools but more
importantly by parents and guardians. Since the
use of inhalants usually begins in childhood and
adolescence there is need to monitor individuals
in this age group. To further buttress this, the
current study showed that 30% of the respondents

4
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CONCLUSION
The abuse of inhalants has been largely
overlooked. Various articles have highlighted the
abuse potential and documented the profile as
already mentioned in the write up.It is however
pertinent to note that those seemingly under-rated
or under-reported substances which are quite
common as household utilities can acquire abuse
potential and become just as harmful or even more
harmful than the “traditional” substances of
abuse. Many will for instance be surprised that
fumes from heated oil can be inhaled to create a
“high”. This is the time to awaken ourselves to
the possible dangers of household utilities being
used as sources of inhalant abuse.

9.
10.

11.

12.
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Pattern and Outcome of Severe Malaria among Children in Sokoto, North
Western Nigeria
*Jiya NM, Sani UM
ABSTRACT
Malaria still remains the leading cause of morbidity and mortality in Nigerian children. Despite the fact that it
is a preventable and curable illness, its high incidence and prevalence continue unabated especially in the
tropical sub-Saharan Africa. The objectives of this study was to determine the pattern of severe malaria with
reference to the clinical and laboratory criteria and its outcome in children aged 1month - 15years. It was a
prospective study conducted in children aged 1month 15 years with diagnosis of severe malaria admitted
consecutively into the Emergency Paediatrics Unit (EPU), Usmanu Danfodiyo University Teaching Hospital
(UDUTH), Sokoto, Nigeria. Information of the patients with regards to their age, gender, date of admission,
presenting clinical features, results of laboratory investigations, and outcome were entered into a study proforma sheet and analysed. A total of 1,715 children aged 1month - 15years were admitted into EPU, UDUTH,
Sokoto. Of this number, 508 (29.6%) had clinical and parasitological case defining features of severe malaria.
Males were 308 (60.6%) while the females were 200(39.4%) with M: F ratio of 1.5:1. The mean age of the
children was 3.5 years (±3.44) with those aged 5years and below accounting for 78% of the patients. The most
frequent criteria of severe malaria were prostration (38%), persistent vomiting (35%), hyperpyrexia (31%) and
multiple convulsions (25%). There were 33 deaths which gave a case-fatality rate of 6.5 %. Fatal outcome was
significantly affected by the occurrence of unconsciousness (cerebral malaria) (p=0.001), prostration
(p=0.04), severe anaemia (p=0.04) and respiratory distress (p=0.01). Prostration, persistent vomiting,
hyperpyrexia and multiple convulsions were the most common features of severe malaria in this study.
However, fatal outcome was significantly associated with occurrence of unconsciousness (cerebral malaria),
prostration, respiratory distress and severe anaemia. Hence, children with either of these features should be
managed with utmost care and urgency.
Keywords: Pattern, Severe Malaria, Criteria, Children, Outcome

absenteeism, loss of man hours, and other indirect
2,4
costs . These present significant obstacles to
socio-economic development.
In 1990, the World Health Organization
(WHO) developed criteria for diagnosis of severe
malaria. These criteria were revised in 2000 and
2014 to include other clinical and laboratory
manifestations, which may indicate poor
1,5
prognosis and risk of death . In a patient with
Plasmodium falciparum asexual parasitaemia and
no other obvious cause of symptoms, the presence
of one or more of the following clinical or
laboratory features classifies the patient as having
severe malaria: impaired consciousness or
unarousable coma, prostration (i.e. generalized
weakness so that the patient is unable to walk or
sit up without assistance), multiple convulsions
(>two episodes in 24 hours), deep breathing,
respiratory distress (acidotic breathing),
circulatory collapse or shock, jaundice plus
evidence of other vital organ dysfunction. Other
features are haemoglobinuria, abnormal
spontaneous bleeding, pulmonary oedema
(radiological), hypoglycaemia (blood glucose <
2.2 mmol/l or < 40 mg/dl), metabolic acidosis

INTRODUCTION
Malaria continues to be a major global
health problem with over 40% of the world's
population (3.3 billion people) being at risk1. It
still remains the leading cause of morbidity and
mortality in Nigerian children. In Nigeria, malaria
is responsible for 60% of outpatient visits, 30% of
childhood mortality, 25% of infant mortality and
2-4
11% of maternal deaths . It is also responsible for
300,000 deaths in children annually, mostly
3
between the ages of 1 and 5 years . Most of these
deaths occur from severe malaria due to nonrecognition of its features and failure to institute
1,3
prompt and adequate treatment . Nigeria loses as
much as N132 billion ($825 million) annually; in
terms of treatment costs, prevention, school
Department of Paediatrics, Institute of Child Health, Usmanu
Danfodiyo University Teaching Hospital, Sokoto, Nigeria
*Corresponding author: nmajiya2013@gmail.com,
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(plasma bicarbonate < 15 mmol/l), severe
anaemia (haemoglobin< 5 g/dl, packed cell
volume < 15%), hyperparasitaemia (> 5% or 250
000/μl in areas of high stable malaria transmission
intensity), hyperlactataemia (lactate > 5 mmol/l),
and renal impairment (serum creatinine> 265
1
μmol/l) and persistent vomiting (two or more in
24 hours) as modified by the Federal Ministry of
4
Health, Abuja, Nigeria in 2005 .
Studies have demonstrated the existence
of regional variations in the pattern and
epidemiologic profile of severe malaria, largely
due to differences in the level of malaria
6, 7
transmission . Even within the same geographic
location, there may be subtle differences in the
relative frequencies of specific manifestations
and their resultant outcome6. No data is currently
available on the pattern of severe malaria in
children from our centre. This information is
needed for comparison with findings of other
studies and in the management of children with
severe malaria in the study area. Hence, this study
was undertaken to determine the pattern of severe
malaria with particular reference to clinical and
laboratory criteria for its diagnosis and to
determine the factors associated with fatal
outcome in children aged 1month- 15 years.

information with regards to age, gender, date of
admission, presenting clinical features and
duration of illness was obtained and entered into a
study pro-forma sheet. Each of the patients also
had detailed general and systemic physical
examination.
Parasitological diagnosis of malaria was
done by thick and thin smears microscopy using
3% Giemsa stain. A test was considered positive
when asexual forms of Plasmodium falciparum
were seen. A slide was considered negative only
after 100 microscopy fields were examined
without an asexual form of the parasite seen9.
Other laboratory investigations including random
plasma glucose, serum urea and creatinine,
packed cell volume and blood culture were done
for each patient. Additional investigations such as
serum bilirubin, cerebrospinal fluid analysis,
urinalysis and urine microscopy and culture, and
blood culture were done where indicated.
All patients with positive malaria test on
light microscopy were treated with intravenous
Quinine which was recommended first line
antimalarial drug at the time of the study.
Alternatively, intramuscular Arthemeter and
Sulphadoxime/pyrimethamine (Fansidar) were
used especially where clinical and parasitological
response to Quinine therapy was not satisfactory.
Supportive measures such as blood transfusion,
correction for hypoglycaemia and fluid therapy
were instituted as necessary. The clinical outcome
of each patient while on admission, at discharge
and during follow up was documented.

PATIENTS AND METHODS
This study was conducted at the
Paediatrics Department of Usmanu Danfodiyo
University Teaching Hospital (UDUTH), Sokoto.
Sokoto is located in the extreme North-western
Nigeria and has characteristic climatic factors that
favours intense malaria transmission as
previously highlighted by Jiya et al.8
The study was a descriptive prospective study
conducted over a one-year period between 1st July
th
2010 and 30 June 2011.
Consecutive children aged 1month-15
years with diagnosis of severe malaria that
presented to the Emergency Paediatrics Unit
(EPU) of the hospital were recruited for the study.
Those with other obvious clinical co- morbidities
such as confirmed septicaemia, meningitis and
sickle cell cerebrovascular accident were
excluded so that outcome of the studied subjects
will not be affected by them.
At the time of the study, severe malaria was
defined using the WHO 2000 diagnostic criteria
that was modified by Federal Ministry of health in
1,4
2005 .
For each of the selected subject, relevant

Data Analysis
Data of all the patients with clinical and
parasitological features of severe malaria were
entered and analysed using statistical package for
social sciences (SPSS) version 20. Quantitative
data was expressed as means and standard
deviations while categorical variables were
expressed as proportions. Chi-square test or,
where figures were small, Fisher's exact test, was
used for comparison of proportions. Multiple
regression analysis was used to determine factors
that are independently associated with mortality.
A p-value of less than 0.05 was considered
statistically significant.
Ethical consideration
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Ethical approval for the study was
obtained from UDUTH Health Research and
Ethics Committee. Informed verbal and written
consent were obtained from parents or guardians
of the study subjects while assent was obtained
from children older than 8years where
practicable. The informed consent forms were
kept by the principal investigator together with
the study proforma data sheets.
Full
confidentiality was followed regarding all
recorded patients' data during and after the study.

Table 2: Presenting Symptoms among 508
Children Admitted with Severe
Malaria

RESULTS
A total of 1,715 children were admitted
into EPU of UDUTH, Sokoto during the study
period. Of this number, 508 (29.6%) had clinical
and parasitological features of severe malaria.
Males were 308 (60.6%) while the females were
200(39.4%) with M: F ratio of 1.5:1(Table 1).
Their mean age was 3.5 ±3.44years. Children
aged 5years and below accounted for 78% of the
patients.

Male

Females

Total (%)

0-1.0

89

66

155 (30.5)

1.1-5.0

155

86

241 (47.4)

5.1-10.0

43

33

76 (15.0)

10.1-15.0

21

15

36 (7.1)

Total

308

200

508 (100.0)

Frequency (%)

Fever

473 (93.1)

Vomiting

281 (55.3)

Convulsion

198 (39.0)

Diarrhoea

153 (30.1)

Cough

101 (19.9)

Difficulty in breathing

7 (1.4)

Poor appetite

7 (1.4)

Other symptoms

30 (5.9)

*A patient may have more than one symptom
Malaria
The most frequent diagnostic criteria in
the 508 children with severe malaria were
prostration seen in 195(38.4%) patients;
persistent vomiting in 180(35.4%); hyperpyrexia
o
(=39.5 C) in 156(30.7%) and multiple
convulsions in 128 (25.2%) patients. Less
frequent manifestations included
hyperparasitaemia in 87(17.1%), severe anaemia
in 42(8.3%) and unconsciousness (cerebral
malaria) in 36(7.1%) patients as shown in Table 3.
Mean age of children with severe anaemia was 3.8

The Presenting Symptoms
Table 1: Age and Gender Distribution of Children
with Severe Malaria
Age (Years)

*Presenting symptoms

Table 3: Pattern of Severe Malaria among 508 Children

*Pattern of severe malaria

2

χ =2.643; df= 3 p=0.45

The main presenting symptoms were
fever 473(93.1%), vomiting 281 (55.3%),
convulsions 198 (39.0%), diarrhoea 153 (30.1%),
and cough 101 (19.9%) as displayed in Table 2.
The mean duration of illness among the patients
with severe malaria was 2 days (SD+ 1.02) with a
range of 1 to 6 days.
Pattern of Diagnostic Criteria for Severe

Prostration
Persistent vomiting

Number
(%)
195(38.4)
180(35.4)

Hyperpyrexia

156(30.7)

Multiple convulsions

128(25.2)

Hyperparasitaemia

87(17.1)

Severe anaemia

42(8.3)

Unconsciousness (Cerebral malaria)

36(7.1)

Hypoglycaemia

19(3.7)

Respiratory distress

17(3.3)

Jaundice

4(0.8)

Disseminated intravascular coagulation 2(0.4)

*A patient may have more than one criterion
8
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health problem .

(± 3.2) years as against 4.94 (± 3.4) years for those
with cerebral malaria. The difference in the mean
age of the children with severe anaemia and
cerebral malaria was statistically significant (ttest = 19.078, p= 0.04).

6, 11-14

Like other studies,
majority of patients
that had severe malaria in this study were children
aged 5 years and below. The increased
susceptibility of under-fives to malaria infection
is related to the pattern of malaria transmission
11
and immunity in a population . In areas with
stable malaria transmission (hyper endemicity),
such as sub-Saharan Africa, there is a wellrecognized change in immunological status of the
indigenous population, from passive immunity in
the early post- natal-period, through the
susceptibility of infancy and early childhood, and
to the relatively strong immunity in later
11
childhood and adult life . Consequently, severe
and potentially life-threatening malaria is
confined to children within the first five years of
life, whereas older children and adults suffer mild
clinical attacks with asymptomatic parasitaemia
reaching as high as 75% in primary school
11
children . In areas with intermittent malaria
transmission or low endemicity on the other hand,
severe infections occur in all age groups including
12
adults due to their relatively low immunity .
Several studies have reported relative
15
male preponderance in malaria prevalence . This
was also observed in this study. Suggested
reasons for this difference include relatively
better immunity to parasitic infections in females,
16
probably due to genetic and hormonal factors. In
addition, boys tend to have more contact with the
vector as a result of the clothing they wear and the
time they spend outdoors while a female is more
likely to cover herself due to cultural and religious
values17.
The spectrum of diagnostic criteria for
severe malaria in the study cohort is broad. The
most frequently observed manifestations were
prostration, persistent vomiting, hyperpyrexia
and multiple convulsions while other features
such as cerebral malaria and severe anaemia
remained relatively uncommon. This pattern is
similar to what has been previously described by
previous studies in high malaria transmission
6,12,18
areas . The present study was also consistent
with a previous study in Uganda, 18 which reported
prostration as the commonest manifestation.
There appears to be differences in the pattern of
severe malaria between low and high malaria
transmission areas 1 9 . Generally, cerebral
symptoms are more common in areas with low
transmission intensity than in those with high
6,20-22
transmission intensity
. In Gondar, an area of

Outcome
Of the 508 children who had parasitologic
diagnosis of severe malaria, 489(96.3%) were
treated with IV Quinine while the remaining
19(3.7%) patients were given combination of
intramuscular Arthemeter and
Sulphadoxime/pyrimethamine (Fansidar). The
duration of hospitalisation was = 6 days in
428(84.3%) patients and = 7 days in the remaining
80(15.7%) patients. Four hundred and seventy
five patients recovered while 33 died, giving a
case-fatality rate of 6.5 %. The mean age of
patients that died was 3.5 (±3.1 SD) years
compared to 4.98 (± 3.5 SD) among survivors.
The difference in age between those that survived
and those that died was statistically significant (ttest = 19.078; p =0.04). Outcome was
significantly affected by the following criteria:
Unconsciousness (cerebral malaria) (p = 0.001),
prostration (p= 0.04), severe anaemia (p= 0. 04),
and respiratory distress (p= 0.01). After logistic
regression analysis, only cerebral malaria and
respiratory distress were found to be independent
predictors of death.
Cerebral malaria accounted for 9/33
(27.3%) of the deaths, severe malaria anaemia
8/33(24.2%), prostration 4/33(12.1%), multiple
convulsions 4/33(12.1%) and respiratory distress
3/33(9.1%) patients. Of the 27 survivors of
cerebral malaria, 7(25.9%) had neurologic
sequelae such as generalized spasticity, seizure
disorder, cortical blindness and attention deficit
hyperactivity disorder. These sequelae resolved
completely in all the patients within 6 weeks of
outpatient follow - up.
DISCUSSION
The present study shows that severe
malaria is a significant cause of morbidity and
mortality in hospitalized children in our
Emergency Paediatrics Unit (EPU). The high
proportion of children with this condition in this
study is consistent with what has been previously
described by many studies,6, 10-14 including that of
Modiano et al. in Burkina Faso6 and Dzeing-Ella
13
et al in Gabon . The result further highlights the
fact that malaria still remains a major public
9
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attributable to cerebral malaria. Many studies
have shown cerebral malaria to be associated with
8, 26,
significant mortality, reaching as high as 80 %.

low malaria transmission, cerebral malaria,
hypoglycaemia and severe anaemia were
observed to be the three most common
manifestations of severe malaria,20 whereas Giha19
in Sudan, an equally low transmission area, found
cerebral malaria, convulsions and severe anaemia
to be the most common features among their study
cohort. These findings suggest that considerable
differences between individual complications of
severe malaria do occur.
Less than 1% of the study cohort
presented with jaundice and disseminated
intravascular coagulopathy (DIC) while no case
of renal impairment was observed. The rarity of
renal involvement in children with severe
malaria, unlike adults, has been consistently
demonstrated by many studies, 1, 6, 13, 20 though the
21
reason(s) for this is not clear. Banzal et al in
Saudi Arabia has reported a relatively high
prevalence of acute renal failure (6.1%), but this
may be due to the fact that the study subjects
included both children and adults.
The mortality from untreated severe
malaria can be up to 100%, but with anti-malarial
treatment, the overall mortality falls to 15-20%5.
Case-fatality rate in the present study was 6.5 %,
which was lower than 15.2% reported by Desta in
20
23
Ethiopia and 11.2% reported in Ghana. Studies
have reported variable factors that may be
associated with risk of death in children with
6, 13,17,24
severe malaria.
In the present study,
prostration, severe anaemia, respiratory distress
and cerebral malaria were associated with death.
Except for prostration, these factors were
6,20
similarly reported by earlier studies .Tripathy et
24
al in India had also noted respiratory distress,
coma, multiple organ dysfunction and
hyperparasitemia as significant predictors of
13
death while Dzeing-Ella et al in Gabon found
coma, hyperlactataemia, respiratory distress and
hypoglycaemia as independent predictors of a
fatal outcome. Unlike aforementioned studies,
respiratory distress was not found to be associated
with poor prognosis from a study in Yemen17.Our
6, 20
study and that of others found severe anaemia to
be associated with risk of death. However, this
association was not demonstrated in many other
13,17,23,24
studies.
This observation supports the
assertion that the pattern of severe malaria and the
relative contribution of individual symptoms to
mortality differ with endemicity, geographic
25
location, access to health services, and age. It is
of note that27.3% of the mortality was

27

The presence of any of the aforementioned life threatening features of severe
malaria in a child should prompt urgent treatment.
This is because severe malaria can be rapidly fatal
1,
especially in children below the age of five years.
4
Health care workers, particularly at the primary
health facilities, must be adequately trained on
how to recognize features of severe malaria and
offer timely pre-referral intervention, which has
been shown to significantly reduce the risk of
death and morbidity from severe malaria.1
Intravenous quinine was the first line anti malarial
drug used for the treatment of most of our patients
at the time of the study. However, the current
WHO recommendation for treatment of severe
5
malaria is intravenous artesunate. High quality
evidence has shown reduced mortality and less
side effects with artesunate compared to quinine,
which is now reserved as an alternative to
5
artesunate and intramuscularartemether. This
new treatment policy has already been adopted in
our institution.
Though few patients had neurologic sequelae, all
of them recovered on subsequent follow up. This
is in keeping with findings in many studies, 8, 26
which showed excellent and usually full
neurologic recovery following cerebral malaria.
CONCLUSION
The pattern of severe malaria in this series
is similar to other studies from hyper endemic
areas, with prostration, persistent vomiting,
hyperpyrexia and multiple convulsions being the
most common features. Cerebral malaria and
respiratory distress were the independent
predictors of mortality. Therefore, any child
presenting with either of these features should be
managed with utmost care and urgency. This is
because early detection, prompt and effective
treatment has been shown to reduce case-fatality
rates particularly among children less than 5 years
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High Rate of Quinolone, Ampicillin and High-Level Gentamicin Resistance
among Enterococcal Isolates Colonizing Patients in Lagos
*Ekuma, AE1, Oduyebo, OO2
ABSTRACT
Enterococci are commensal bacteria that can cause life threatening infections in debilitated and
immunocompromised patients. This study was conducted to determine the antimicrobial susceptibility pattern
of enterococcal isolates colonizing hospitalized patients in Lagos University Teaching Hospital, Lagos,
Nigeria. Ninety-two enterococcal isolates were tested by the E-test MIC method against Vancomycin,
Teicoplanin, Ampicillin, Ciprofloxacin and Gentamicin. One percent (1%) were resistant to Vancomycin, 0% to
Teicoplanin and Linezolid, 20.7% to Ampicillin, 58.7% to Ciprofloxacin, and 38% exhibited high level
resistance to Gentamicin. Antimicrobial stewardship measures are required to preserve the efficacy of
currently available antimicrobial agents.
Keywords: Enterococci, Resistance, Nigeria

antimicrobial are useful in the management of
enterococcal infections and even fewer are
accessible in developing countries. Ampicillingentamicin combinations are the mainstay for
treatment of serious infections due to enterococci
and flouroquinolones are an important alternative
treatment. Development of widespread resistance
to these agents will portend grave consequences
in management of enterococcal infections.
Enterococci with multiple drug resistance
including glycopeptide resistance have been
5,6
reported in Nigeria . Monitoring resistance
patterns of these organisms will help to guide
antibiotic policies and limit the emergence of
multi-drug resistant strains. Since the primary
habitat of these organisms is the human
gastrointestinal tract, from where they spread to
cause infections in other organs, stool samples
were used to isolate enterococci reported in this
study.

INTRODUCTION
Enterococci are Gram positive coccal
bacteria that form part of the normal flora in
humans but are also responsible for important
infections including urinary tract infections and
endocarditis1. These organisms, which were
formerly classified as streptococci, are also a very
important cause of hospital acquired infections in
severely debilitated and immune compromised
patients. Enterococcal infections have come to the
fore because of the ability of some strains, which
are resistant to multiple antimicrobial agents
including glycopeptides, to cause life threatening
infections in debilitated and immune
compromised patients including patients with
hematological malignancies, transplant recipients
and intensive care patients. They were the fourth
most commonly isolated organism in bacteraemia
2
in the US and eighth in Brazil .
There have been outbreaks of
enterococcal infections, especially involving
multidrug resistant clones, reported in hospitals
and long-term care facilities around the world,
and although reports have not been made from
Nigeria, it is possible that this may begin to occur
in healthcare settings given the improvements in
critical care in the country3,4. Only a few

MATERIALS AND METHODS
This study was conducted on 92
enterococcal isolates recovered from 73 stool
samples collected from 73 in-patients (31 males
and 42 females) of the Lagos University Teaching
Hospital (LUTH), Nigeria. Seventeen subjects
had two enterococcal species isolated from their
stool and one subject had two species isolated.
LUTH is a 761-bed tertiary hospital, the largest of
three tertiary hospitals in Lagos state and serves
Lagos and neighbouring states. Thesesamples
were collected as part of a surveillance
programme for vancomycin-resistant
enterococci. Isolates were recovered using bileesculin-azide broth and agar (Condalab, Spain),

Department of Medical Microbiology1, University of Uyo, Uyo,
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Department of Medical Microbiology2, College of Medicine
University of Lagos, Lagos, Nigeria
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and characterized by Gram staining and catalase
testing. Enterococci were identified to specie
level by Matrix Assisted Laser Desorption
Ionization (MALDI) using the VITEK2 MS
system (Bio-Me´rieux, France) in the Institute of
Infectious disease Epidemiology, University of
Leipzig, Germany.

HLGR. Quality control for antibiotic strips used
was performed using institutional control
organisms (Enterococcus faecalis vanA and E.
faecalis van B).
RESULTS
Of 92 enterococcal isolates included in
this study, 41 were E. faecalis, 37 were E.
faecium, 10 were E. gallinarum, and one each of
E. avium, E. casseliflavus, E. durans and E. hirae
(Table1). Overall, 1% were resistant to
Vancomycin, 0% to Teicoplanin and Linezolid,
19% to Ampicillin, 54% to Ciprofloxacin, and
35% exhibited high level resistance to
Gentamicin (Table 2). Table 3 shows the
susceptibility profile of the various species of
enterococci to antimicrobial agents.
DISCUSSION
Enterococci have emerged as a leading

Antimicrobial Susceptibility Testing
Isolates were tested by the agar gradient
method (Etest) on Mueller-Hinton agar. The
antimicrobial agents tested were Vancomycin,
Teicoplanin, Ampicillin, Ciprofloxacin and
Gentamicin. CLSI MIC breakpoints7 were used to
classify the isolates as sensitive, intermediate and
resistant. High level gentamicin resistance
(HLGR) was determined using a gentamicin Etest strip. An MIC >500µg/ml was designated

Table 1: Species of Enterococci included in this Study
Specie
E. faecalis
E. faecium
E. gallinarum
E. casseliflavus
E. avium
E. durans
E. hirae
Total

No.
41
37
10
1
1
1
1
92

(%)
(44.56)
(40.22)
(10.86)
(1.09)
(1.09)
(1.09)
(1.09)
(100)

Table 2: Susceptibility of Isolates Tested to Selected Antimicrobial Agents

Antibiotics

Susceptibility in no. (%) of strains
Susceptible

Intermediate

Resistant

Vancomycin

82

(89.1)

9

(9.8)

1

(1.1)

Teicoplanin

91

(98.9)

1

(1.1)

0

(0)

Ampicillin

73

(79.3)

0

(0)

19

(20.7)

Ciprofloxacin

14

(15.2)

24

(26.1)

54

(58.7)

Linezolid

70

(78.1)

20

(21.7)

0

(0)

Gentamicin(HLR)

57

(62)

-

35

(38)
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Table 3: Antimicrobial Susceptibility Pattern of Isolates by Species
N

Vancomycin

Teicoplanin

Ampicillin

Ciprofloxacin

Linezolid

S

I

R

S

I

R

S

I

R

S

I

R

S

I

R

Gentamicin
HLR

I

All species

92

82

9

1

91

1

0

73

0

19

14

24

54

70

20

0

35

57

E. avium

1

-

1

-

1

-

-

1

-

-

-

1

-

1

-

-

-

1

E. casseliflavus

1

-

1

-

1

-

-

1

-

-

-

-

1

1

-

-

-

1

E. durans

1

1

-

-

1

-

-

1

-

-

1

-

-

1

-

-

-

1

E. faecalis

41

41

-

-

41

-

-

40

-

1

5

9

27

31

10

-

22

19

E. faecium

37

33

3

1

36

-

1

19

-

18

4

11

22

27

10

-

11

26

E. gallinarum

10

6

4

-

10

-

-

10

-

-

3

3

4

10

-

-

2

8

E. hirae

1

1

-

-

1

-

-

1

-

-

1

-

-

1

-

-

-

1

cause of hospital acquired infection especially in
patients with severe debilitating disease. The
gastrointestinal tract being the major reservoir of
this organism, it has been recommended that
surveillance of fecal specimen for glycopeptide
resistance be carried out routinely and
8
periodically . This informed the conduct of this
study.
Enterococci are renowned for resistance
or relative resistance to several classes of
antibiotics leaving few options for treatment of
enterococcal infections. Flouroquinolones
remain one of the few classes of antimicrobial
agents with activity against enterococci.
The rate of resistance of enterococci to
Ciprofloxacin is higher than what was found in an
9
earlier study in the same population in 2002 . This
increase is possibly due to increasing use of
flouroquinolones 10 due to convenience of
administration and spectrum of action. The rate of
resistance to ciprofloxacin is higher in E. faecalis
(65.9%) which is a more common cause of
clinical infections than E. faecium (59.5%). This
finding is worrisome and points to the need for
antibiotic stewardship and policy to control the
use of these agents. Even though acquired
resistance of enterococci to flouroquinolones has
been described1, studies have shown that newer
flouroquinolones like clinafloxacin, sparfloxacin
and levofloxacin show greater in vitro activity
11
than ciprofloxacin against enterococci.
The rates of resistance to ampicillin also
9
shows an increase from 2002 . Ampicillin
resistant was found to be significantly higher in E.
faecium compared to E. faecalis. This is not
unexpected, as E. faecium is traditionally known
to be more resistant, though less virulent, than E.
faecalis. This trend in virulence of enterococcal

species, however, is changing with the emergence
of vancomycin-resistant enterococci most of
which are E. faecium and causing higher rates of
clinical infections than non-VRE E. faecium. This
finding also has implication for empirical
treatment of enterococcal infections. Distinction
between E. faecalis and E. faecium will determine
the usefulness of Ampicillin (or ampicillin
combinations) in treating these infections. Hence
the need for distinguishing between these species
in clinical laboratory reports.
High level gentamicin resistance occurred
in 38% of isolates studied. This is significantly
higher than 11% of clinical isolates reported in
20029. Nosocomial transmission of high-level
gentamicin resistant strains of enterococcus has
been demonstrated. Zervos et al.demonstrated the
patient-to-patient transmission and inter-hospital
spread of a high-level gentamicin-resistant E.
13-14
faecalis strain . Transient carriage of organisms
on the hands of healthcare personnel was the
suggested mode of transmission. Among the
factors known to be associated with infection with
high-level gentamicin resistant E. faecalis are
prior antimicrobial therapy, perioperative
antibiotic prophylaxis, pre-surgical procedures,
12-14
and longer hospitalizations . Proper hand
hygiene in hospitals will be required to prevent
potential nosocomial transmission of these
organisms.
This surveillance study found one isolate
with vancomycin resistance. Even though this
prevalence is low, it lends credence to other
reports of vancomycin resistant enterococci in
5,6
Nigeria . This draws attention to the need for
screening of enterococcal isolates for
vancomycin resistance in order to rapidly institute
control measures when they occur.
15
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The significance of these findings,
however, is limited by the fact that the isolates
used in this study were from stool samples
collected for surveillance rather than from clinical
specimen. Instituting more control on the use of
flouroquinolones and other classes of antibiotics
in healthcare settings and in the community is
required to ensure that the efficacy of currently
available antimicrobial agents is preserved.
Conflict of Interest: None reported
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Pattern of Haematological Malignancies among Adult Nigerians
Attending a Tertiary Hospital in South South Nigeria: Eight- Year Review
*Akpan IS1, Ekanem AM2
ABSTRACT
Haematological Malignancies(HMs) are a major cause of morbidity and mortality worldwide. To the best of
our Knowledge, there are no reports on the burden of these neoplasms in this environment. The objective of
this study therefore was to determine the pattern of Haematological Malignancies in this region and compare
with reports from other studies. A retrospective review of Haematological Malignancies in adult Nigerians in
Uyo, Nigeria, was undertaken using records of patients managed in Haematology Department, University of
Uyo Teaching Hospital (UUTH) over an 8-year period (January 1, 2008 to December 31, 2015. A total of 127
patients aged 20-79 years were diagnosed with Haematological Malignancies during the study period. The
prevalence of the different Haematological Malignancies recorded: Prolymphocytic Leukaemia 1
(0.8%),Primary Myelofibrosis 2 (1.6%),Essential Thrombocythaemia 2 (1.6%), Polycythaemia Vera 8 (6.3%),
Myelodysplastic Syndrome 4 (3.1%),Multiple Myeloma 14 (11.0%), Acute Myeloid Leukaemia 4 (3.9%), Acute
Lymphoblastic Leukaemia 5 (3.1%), Chronic Myeloid Leukaemia 21 (16.5%), Chronic Lymphocytic
Leukaemia 24 (18.9%), Hodgkin's Lymphoma 14(11.0%) and Non-Hodgkin's Lymphoma 34 (22.0%) .NonHodgkin's Lymphoma constituted the highest prevalence while prolymphocytic Leukaemia was the least seen.
This study has shown that Haematological Malignancies are not uncommon in our environment Further
research is required therefore to identify the potential risk factors, define the biology, molecular genetics and
clinical outcome of these Malignancies in this region .
Keywords: Haematological Malignancies, Non-Hodgkin's Lymphoma, Prolymphocytic Leukaemia, Uyo

Three principal categories of
Haematological malignancies are recognized: the
Leukaemias, the Lymphomas, and the Plasma
Cell Neoplasms. Others are Polycythaemia Vera,
Essential Thrombocythaemia, Primary
Myelofibrosis and Myelodysplastic Syndrome3.
These conditions are notoriously incurable and
constitute a significant cause of morbidity and
3
mortality globally . There are substantial
reports1,2,3. on the burden of Haematological
Malignancies in the Oriental and Western world
and some parts of Nigeria but information on the
prevalence of these diseases in our environment is
non-existent owing to absence of research on this
1,4
subject. Studies have shown that the pattern of
some variants of HMs vary in different
populations and geographic areas hence the need
to determine the pattern of HMs in our
environment and thereby (delete!!) highlight the
magnitude of the problem to enable policy makers
pay ardent attention to healthcare needs of
Haematological Malignancy patients and
encourage further research in this area.

INTRODUCTION
Haematological Malignancies (HMs)
comprise a wide spectrum of primary neoplasms
of blood and lymphoreticular tissues that are of
1
diverse incidence, prognosis and aetiology. They
account for 6-9% of all cancers and are the fourth
commonest in males ( after prostate, lungs and
colorectal cancers) and in females ( after breast,
2
Lungs and colorectal cancers) .
HMs are clonal diseases and quite frequently are
1
associated with chromosomal aberrations . These
malignant transformation usually occurs as a
result of genetic mutations in somatic cells which
can arise from a broad spectrum of environmental
influences such as exposure to chemicals, drugs,
ionizing radiation and microbiologic agents .The
mode of presentation of these cancers vary
tremendously between patients and this may be
largely attributed to the biology and stage of the
cancers. They are found in all racesand affect
people of both sexes and all ages.

Departments of Haematology1 and Community Health2,Faculty
of Clinical Sciences, College of Health Sciences, University of
Uyo, Akwa Ibom State

MATERIALS AND METHODS
Study Site
The study was carried out at University
of Uyo Teaching Hospital(UUTH), a tertiary
health institution in Uyo, Akwa Ibom State,
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South-South Nigeria. The hospital provides
specialized healthcare services to the indigenes of
Uyo and its environs.

69(54.3%) males and 58(45.7%) females giving a
male to female ratio of 1.2:1, their ages ranged
from 20-79 years. Among the Haematological
Malignancies, NHL was the most frequent
constituting 22.0%of the cases followed by
Chronic Lymphocytic Leukaemia (18.9%) and
Chronic Myeloid Leukaemia (16.5%). Others
include Hodgkin's Lymphoma (11.0%), Multiple
Myeloma (11.0%), Polycythaemia Vera (6.3%)
Acute Myeloid Leukaemia (3.9%), Acute
Ly m p h o b l a s t i c L e u k a e m i a ( 3 . 1 % ) ,
Myelodysplastic Syndrone(3.1%) Essential
Thrombocythaemia (1.6%),and Primary
Myelofibrosis (1.6%), as well as Prolymphocytic
Leukaemia (0.8%), Table 1.Haematological
Malignancies such as plasma Cell Leukaemia,
Hairy Cell Leukaemia and Hairy Cell Variant
were not diagnosed during this period.
Acute Lymphoblastic Leukaemia, Acute
Myeloid Leukaemia and Hodgkin's Lymphoma
were more frequently observed in young adults,
Non-Hodgkin's Lymphoma and Chronic Myeloid
Leukaemia were more commonly encountered in
older adults while Chronic Lymphocytic
Leukaemia, Multiple Myeloma, Essential
Thrombocythaemia and Polycythaemia Vera
were seen more in older adults ,middle- aged and
elderly patients. Prolymphocytic Leukaemia,
Myelodysplastic Syndrome and Primary
Myelofibrosis were found in the elderly only
(Table 2).

Study Design
This was a cross-sectional, descriptive and
retrospective hospital-based study involving the
review of case records of Haematological
Malignancy patients managed at Department of
Haematology of UUTH over an 8-year period
(January 1, 2008 to December 31, 2015).
Data Collection and Analysis
Information extracted from the records included:
age, sex, final diagnoses from lymph node biopsy
histology, peripheral blood film and bone marrow
aspiration cytology reports. All the case notes of
HM patients managed in our Department were
retrieved and used for this study. (Editorial
Advice: The above highlighted statement was
retrieved from your explanation form and
addedhere for you!Allow if you think its ok?) The
data obtained were analysed using statistical
package for Social Sciences (SPSS) Windows
Version 11.5 and the results were presented in
simple frequency tables.
RESULTS
One hundred and twenty-seven (127)
patients were diagnosed with Haematological
Malignancies during the study period. There were

Table 1: Frequency, Median Age at Diagnosis and Sex Distribution of the Study Population
S/No.

1
2
3
4
5
6
7
8
9
10
11
12

Diagnosis

Acute Lymphoblastic
Leukaemia(ALL)
Acute Myeloid
Leukaemia(AML)
Chronic Myeloid
Leukaemia(CML)
Chronic Lymphocytic
Leukaemia(CLL)
Prolymphocytic
Leukaemia(PLL)
Hodgkins
Lymphoma(HL)
Non-Hodgkins
Lymphoma(NHL)
Multiple
Myeloma(MM)
Myelodysplastic
Syndrome(MDS)
Polycythaemia
Vera (PV)
Essential
Thrombocythaemia(ET)
Primary
Myelofibrosis(IpMF)

Median age
at Diagnosis
(years)

Frequency n (%)
Total
n (%)

26

Male
Female
3(2.4)

1(0.8)

5(3.2)

25

3(2.4)

2(1.5)

4(3.9)

42

9(7.1)

12(9.4)

21(16.5)

57

10(7.9)

14(11.0)

24(18.9)

66

1(0.8)

-

1(0.8)

30

8(6.3)

6(4.7)

14(11.0)

47

18(14.2)

10(7.9)

28(22.1)

59

8(6.3)

6(4.7)

14(11.0)

71

2(1.6)

2(1.6)

4(3.2)

56

4(3.1)

4(3.1)

8(6.2)

57

2(1.6)

-

2(1.6)

69

1(0.8)

1(0.8)

2(1.6)
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Table 2: Age-specific distribution of Haematological Malignancies in UUTH
Age
group
(??)
20-29
30-39
40-49
50-59
60-69
70+
Total
Cases

AML CML ALL CLL NHL HL
MM MDS PLL IpMF ET
PV
Total
n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) cases
n(%)
4
3
3
4
6
20
4
7
5
16
1
9
1
1
8
5
25
2
13
1
1
2
2
7
28
2
7
4
2
5
1
1
2
1
25
1
3
4
2
3
13s
5
21
4
24
28
14
14
4
1
2
2
8
127

DISCUSSION
To our understanding, this is the pioneer
work on the pattern of Haematological
Malignancies in this environment. From our
results, Malignant lymphomas are the most
common Haematological Malignancies (33.1%)
in Akwa Ibom State. Of this, NHL was the most
prevalent accounting for 22.0% of the HM cases
while HL constituted 11.0%. The median age at
presentation of NHL was 47 years. This is similar
to the work by Mohd5 et al in Bangladesh in which
a slightly higher median age of48 years was
reported. However HL was observed to be more
common in patients aged 20-29 and 30-39yrs.
Similar pattern was also observed in India6 and
7
Southern Nigeria . The high prevalence of
lymphoma reported in our work corresponds to
incidence rates in Europe, Africa and other parts
of the world7,8,9.
7
10
Omoti et al. and Tenge et al. in NigerDelta area of Nigeria and Kenya respectively, also
reported that lymphoma was the most frequent
haematological malignancy in their studies
11
Similarly, Khan et al in a study of 922 patients
with childhood cancers in Northern Pakistan,
observed that lymphoma was the most common
Haematological Malignancy in both sexes. A
comparable study carried out in equatorial belt of
Africa showed that lymphoma was among the
top-ten tumours in the geographical region where
pathogens and environmental factors have been
recognized suggesting that they may play a
crucial role in lymphomagenesis12. Bhurgri et al.13
reported an increasing incidence and time trends
in a population-based study conducted in Karachi.
However, the incidence of lymphoma as observed
in the Kuwait cancer control centre registry was
14
said to have declined . This variation in time
trends may be due to varying genetic
susceptibilities and exposure to environmental

agents. Contemporary evidence suggests that
factors and conditions that trigger either chronic
antigenic stimulation and cytokine production
coupled with persistent malarial infestation and
Epstein-Barr virus infection (EBV) or immune
suppression may provide a preferential ambiance
for development of malignant lymphomas15.
As true as the foregoing is, the increasing
incidence rate of lymphoma may also be partly
explained by improved healthcare services in the
country engendering hitch-free patients' access to
tertiary hospitals and the availability of robust
diagnostic techniques vis-à-vis better histologic
evaluation by Pathologists who play a pivotal role
in diagnosis.
Previous studies indicate that incidence
rates for leukaemia are higher among Caucasians
compared to Blacks but recent reports reflect a
lack of disparity in the incidence rates between the
two races8,9. In our study, we observed a pattern of
an increasing prevalence rate in the Chronic
Leukaemias compared to the Acute Leukaemias.
This increasing trend may be attributed to a
number of factors: improved sentience on the part
of the patients together with accessibility of
Haematologists and well-equipped diagnostic
facilities. Also, we have observed that the
penchant for traditional remedies in lieu of
orthodox therapies sustained and fuelled by
ignorance, illiteracy, poverty, daunting socioeconomic challenges and tenacious customs have
been on the decline in the past years. Furthermore,
coastal areas of Akwa Ibom (oil-producing state)
is prone to environmental pollution from frequent
oil spillages with their attendant health hazards.
These areas may also serve as dumping grounds
for industrial/radioactive wastes that emanate
from neighbouring Rivers state.
The Chronic Leukaemias (36.2%) were
the second most common HMs after the
19
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pattern is 38 years24. In our study we reported a
median age of 42years. This disparity could be
partly due to the difference in sample size.
Acute leukaemias including Acute
Myeloid Leukaemia (AML) and Acute
Lymphoblastic Leukaemia (ALL) reported in our
study accounted for 3.9% and 3.1% of the HM
cases, respectively. Adult AML are frequently
reported in North America, Europe and Oceania,
while in Asia and Latin America the cases are few
and far between2,8,17,25. AML is the commonest
Acute Leukaemia in adults in Western Countries
and accounts for 29% of Leukaemias in US24. Its
incidence is also known to increase slowly with
age(median 65 years).In our study, we observed
that most of the AML cases occurred in persons
aged 20-29 years (Table 2). The median age at
presentation (25 years) in our study is lower than
in Western countries24 but similar to that in India
26
(30 years) . The lower life expectancies
prevailing in both countries (Nigeria & India)
may likely be a plausible reason for the lower age
incidence recorded in both studies. ALL affects
people of all ages but it displays a bimodal
incidence peak at ages less than 20 years and over
24
50 years .In our study, we could not demonstrate
the former due to the exclusion of that age group
but we observed that 75% of the ALL patients
whom we managed were young adults (20-29yrs)
with a median age of 26 years (tables 1 & 2).
However, approximately 60% of the cases in
Western Societies are diagnosed in children
younger than 20 years of age (overall median age
24
of 14 years) .
The median age at presentation of
Multiple Myeloma in this study was 59 years.
This is younger than previously reported in some
studies especially in the Western hemisphere
where it has been widely reported that it affects
24,25,27
primarily the elderly(median 66 years)
.
However our finding is in consonance with the
observations of other investigators in
Bangladesh5 and India, 26 who found the median
ages at diagnosis to be 55years and 55-56 years,
respectively. This is also similar to a study done in
Benin City, Nigeria where a median age of 54
years was obtained, and work done by Salawu28 et
al., in Ile-Ife in which they got a slightly higher
median of 60 years. The reason for the disparity
between the Western studies and ours may be
hinged on the interaction of a medley of factors
such as genetic, racial, socio-economic and other
environmental influences.

Lymphomas in this study. Chronic Lymphocytic
Leukaemia (CLL) was the most frequently
encountered Chronic Leukaemia (18.9%) with a
median age of 57 years and more females being
afflicted than males. This is similar to the finding
3
in Benin City, a large urban centre in Southern
rain forest area of Nigeria..The reason for the
female preponderance could be related to the fact
that some females are educationally, socially and
economically empowered like their male
counterparts and therefore are more likely to seek
medical attention when the need arises. It may
also be because there are more females than males
16
in Nigeria as shown by the census figures. CLL is
the commonest Leukaemia in Western adults(2530% of the all Leukaemias) with a median age of
70 years.17 However, reports from Bangladesh and
5,18
India revealed a lower median age of 60 years
Notable in our study was that the median age of
patients at the time of presentation was similar to
the Asian figure but younger than that reported in
the American study. The observation of more CLL
cases among the middle-aged persons in our
series may be ascribed to the reduced population
of the elderly in our environment as only few
people in our population live up to 70 years and
beyond. The reason for the disparity in the age
incidence between our environment and the
Western Societies is not far-fetched; the life
expectancy in Nigeria is lower (53years) than the
life expectancy in the United States (77.7years)
19
and other developed countries .
Chronic Myeloid Leukaemia(CML) and
Prolymphocytic leukaemia were the other chronic
leukaemias recorded in this study .The latter is an
3
extremely rare entity , little wonder we had only
one case (0.8%). This is however inconsistent
7
with the work reported by Omoti et al in Benin
City, Southern Nigeria where a frequency of 5.6%
(n=22) was reported for PLL in their review of
391 haematological malignancies. CML was
found to be less common than CLL in this study.
This is in contrast to other studies in Africa3,20.
CML accounts for 15% of adult Leukaemias in
the West and males are affected approximately
1.5times as often as females. Male predominance
has been documented in most studies19,21,22.
However, in our study the reverse was the case. Its
incidence is known to rise slowly with age to
23
reach a median of about 60 years . The median
age of patients with CML in Nigeria and other
African countries with a similar demographic
20
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Myelodysplastic Syndrome (MDS) is
relatively a condition affecting the elderly. In our
work, MDS constituted 3.1% of the HMs and
100% of the patients were elderly (median age 69
years). This is similar to the studies done in
3
25
southern Nigeria and Western countries .
However, our finding was in dissonance with a
study carried out in India where a much lower
median age of 46.1 was reported29. However,
5
Mohd et al. in Bangladesh in their review of 225
patients with Haematological Malignancies
reported that MDS accounted for 4.5% of HMs
and 76.9% of the patients were older than 50 years
of age (median age 57 years). This observation
30
agrees with a study in Japan but is in
disagreement with our finding. The disparity in
the age incidence between our region and the
Asian countries could be partly due to a broad
range of genetic polymorphisms, environmental
and racial factors as well as other demographic
variables.
The prevalence of non-Leukaemic
Myeloproliferative Neoplasms (PV,ET and I°MF)
was low in our report. This observation is
19,31,32,33
consistent with reports from earlier studies.
P o l y c y t h a e m i a Ve r a a n d E s s e n t i a l
Thrombocythaemia affected significantly the
middle-aged patients while primary
Myelofibrosis was more prevalent in the elderly.
This observation is also in agreement with
19,31,32,33,34
previous reports.
PV was commoner than
I°MF in this study. This finding is however at
3
variance with what was reported in Benin City ,
Southern Nigeria. Variation in sample size
between the two studies may account for this
disparity.
8-11,13,14
Multiple studies
have shown that
Haematological Malignancies are gender-skew
whiffed, frequently affecting males more than
females. Our work however revealed a varying
picture. The prevalence of CLL and CML in
women was 1.4 and 1.3 times respectively, that in
men. Equal percentages were recorded between
the sexes in MDS, PV and I°MF) while male
predominance was observed for the other
malignancies.
The reasons for the well-known
phenomenon that HM incidence is generally
higher in men than women are unclear but may
include hormonal effects, unstable genetic
apparatus with attendant susceptibility to
mutational changes, higher prevalence of

smoking and heavier alcohol consumption, and
higher environmental-and occupational-related
risk factor exposure in men compared to
13,14
women .
CONCLUSION
This study has shown that Haematological
Malignancies are not uncommon in our
environment. The distribution of the various HMs
in the study is similar to that reported within and
outside Nigeria. The lower number of cases
observed for most of the malignancies may be a
reflection of the lesser population of Uyo when
compared to the bigger cities we correlated our
findings with. This study points to a number of
issues that are worthy of further research
particularly when disparities observed between
our work and studies done elsewhere are taken
into cognizance. Further large scale studies are
necessary therefore to identify the potential risk
factors, define the biology, molecular genetics
and clinical outcome of these malignancies in this
region.
Note: Make sure all abbreviated names of journals
in your ref. section carry the std abbreviationsas
stipulated by their publishers.
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Suicide in Sickle Cell Patients with Pentazocine Dependence:
Prevalence and Risk Factors
*

1

2

Uwadiae E , Bazuaye GN

ABSTRACT
Chronic disease and substance addiction each acting singly can increase the risk of suicide beyond that of the
general population. Nigeria is recorded as having the largest depot of sickle cell disease (chronic disease) in
the world and also has a significant number of substance addicts.
The aim of this study was to find out the prevalence of the risk of suicide in a pentazocine dependent sickle cell
population particularly as sickle cell disease is already a public health burden in Nigeria as well as to identify
the risk factors for suicide.The study was conducted amongst sickle cell patients attending the out-patient
department of the University of Benin Teaching Hospital, using a structured questionnaire comprising a
section on social demographic data and ICD 10 diagnostic criteria in addition to a sheet that elicited
information on suicidal thoughts and attempts, emotional feeling state, etc. One Hundred and Sixty Eight
(168) patients were recruited by purposive sampling method over a one week period but only 125 successfully
completed the questionnaire to meet the basic requirement for analysis. Those who were too ill or showed
reluctance despite assurances of confidentiality were excluded. Participants were aged 18 to 45 years. They
were largely in the 18 30 year age group 100 (80%) and had a preponderance of male 68 (54.4%) over females
57 (45.6%). Educational status, tertiary education 49 (39.2%), secondary 41 (32.8%), primary 13 (10.4%), no
formal education 22 (17.6%). Thirty One (24.8%) of the total population of 125 met with the diagnostic criteria
for dependence syndrome. Suicidal ideation in this population was 19.5%, attempted suicide 9.6%, as against
2.9% in the general population and 8% in sickle cell population without substance addiction problem. Sad
mood was present in 22 (71%) of the respondents, stigma 16 (51.5%) and hostile attitude 12 (38.7%).
Pentazocine addiction may have conferred the slightly higher rate of suicidal attempts on patients with sickle
cell disease.
Keywords: Suicide, Sickle cell, Pentazocine.

infrequently too there may also be suicidal ideas.
There is a strong relationship between suicidal
ideas (thought of suicide), suicide attempts (failed
attempts at completed suicide) and depression5.
Rates of successful suicide are also relatively high
among the chronically ill compared to other
populations though treatment improves the
outcome6.
The chronic nature of sickle cell disease
may predispose to suicide and depression. The
desperate desire to reduce pain in sickle cell crisis
and the consequent addiction to pain relievers e.g.
pentazocine may worsen the picture. The aim of
this survey is to find the prevalence of suicidal
thoughts , suicidal attempts and other variables
with established relationships such as depressed
mood
in patients with SCD that abuse
pentazocine. It is hoped that findings from this
peculiar population will add to epidemiological
data base for Sickle Cell Patients particularly in
Benin City and will also provide a scientific
platform for subsequent comparisons with other
populations elsewhere, with other Sickle Cell
populations within and outside the country or
even with patients with other

INTRODUCTION
Sickle cell disease is an inherited chronic
haemolyticanaemia whose clinical
manifestations arise from the tendency of the
haemoglobin [Hbs] to polymerise and deform red
blood cells into the characteristic sickle shape1.
Nigeria has one of the highest concentrations of
this disorder in the world2,3. For this reason,
challenges that are either peculiar to or arise in
Sickle Cell Disease [SCD] patients must be of
concern as this adds to the burden of healthcare.
4
Suicide, the act of taking one's life deliberately
often begins with thoughts of dissatisfaction in
life, hopelessness and a feeling of worthlessness.
These ideations then culminate in suicide
attempts. Depression is characterized by low
mood and reduced energy. There is often
hopelessness and reduced activity. Not
Departments of Mental Health1 and Haematology2, University
of Benin Teaching Hospital, Benin City.
*Corresponding Author: edosauwadiae@yahoo.com
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haemoglobinopathies with pentazocine addiction
specifically.

Questionnaires were pre-tested among
medical students of the University of Benin of
same age group, irrelevant questions and
ambiguous ones were excluded or adjusted
respectively. An interviewer was trained on the
use of the questionnaires. One Hundred and
Twenty Five (125) questionnaires were properly
completed and returned for analysis. Data were
statistically analyzed with SPSS version 11(2001)
in frequency and simple percentages. P value
were necessary was set at 0.05. The data were
presented in frequency tables as deemed
appropriate.

MATERIALS AND METHODS
Location
The University of Benin Teaching Hospital is
located in the western part of the city of Benin.
The city has access roads linking the western,
eastern and southern part of the country.
Method
This descriptive study was carried out at
the University of Benin Teaching Hospital, a
tertiary hospital and referral centre to several
General Hospitals in South-South region of
Nigeria. A total of 168 patients with homozygous
sickle cell disease attending sickle cell clinic were
recruited. Purposive sampling technique was
used and the duration of data collection was one
week. All the patients that attended the clinic
during the data collection period had a chance of
being selected for the interview. This was enough
to eliminate examiner bias. All consenting
patients were subsequently administered a
questionnaire to fill. For an average Senior
Secondary School leaver in the study population
the questionnaire took about 7-8 minutes to fill. It
was therefore not cumbersome and did not overtly
add to patients stress.
The inclusion criterion was the
homozygous sickle cell irrespective of whether it
was the S or the C recessive gene. The procedure
was non-invasive so verbal consent as obtained
was adequate. The exclusion criterion was
“patient too ill to participate”.

RESULTS
One Hundred and Twenty Five
respondents had their questionnaires analyzed.
The age range was between 18 and 45 years. The
largest group was within 13 to 30 years age
bracket this was 80% of the population. Thirty
One to 40 years had 20 respondents which
accounted for 16% of the study population. Those
above 40 years of age, were only 5 representing
4%. Males were over represented in the study as
they were 68 in number (55.6%), as against
females 57 (45.6%).
Those with tertiary
education were 49, making 39.2% of the study
population, secondary education, 41m (32.8%),
primary education 13 (10.4%), while those
without any form of formal education were 22
(17.6%). One Hundred and Twenty (96%) were
Christians, 2 (1.6%) were Muslims and 3 (2.4%)
were African Traditional Religion worshippers.
Participants were mostly students 74 (59.2%).
The unemployed were 30 (24%), health workers
10 (8%), and non health workers 18 (14.4%). The
health workers and non health workers made up
the employed category 28 (22.4%). Out of the
125 patients that successfully completed their
questionnaires properly for analyses, 31
representing 24.8% met with the diagnostic
criteria for dependence [addiction] using the 10th
version of the International Classification of
Diseases [ICD 10].
The emphasis of this research is on this sub
population which will subsequently be referred to
as the total population N (31). Other results are
presented in frequency tables below.

Data Collection
Data were collected by using
questionnaire comprising socio demographic
variables and specific questions on the use of
pentazocine.
The tenth version of the
International Classification of Diseases (ICD10)
was the main instrument (for addiction). The
questionnaire also contained two other sections.
The first was the social demographic data
collection sheet and the other was a response sheet
that elicited information on emotional feeling
state, stigma, thoughts of suicide and suicide
attempts.
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Table 1: Perception of People's Attitude towards Patient (N = 31)

Frequency
Hostile
Friendly & Supportive
Indifferent
Total
Table 2:

12
9
10
31

%
38.7
29
32.3
100

Cumulative %
38.7
67.7
100

Frequency of Stigma, Feeling of Suicide, Attempted Suicide and Sad Mood among the
Subjects

YES
Stigma
Feeling of Suicide
Attempted Suicide
Sad Mood

Frequency
16
6
3
22

Cumulative %
51.5
9.5
9.6
71

NO
Frequency
15
25
28
9

Cumulative %
48.5
80.5
90.4
29

is also important to note that aside the chronicity
of sickle cell disease and the addiction to
pentazocine in this study [which are proven risk
factors for suicide and suicide attempt], there are
other parameters that cannot be ignored. Thirty
eight per cent of respondents felt that people's
attitude to them was hostile and 32.3% felt
indifferent. Those who felt happy and felt
supported were in the minority 29%. Beyond that
51.5% of the respondents felt stigmatized by their
dependence on pentazocine. Stigmatization,
perception of hostile attitude from others because
of addiction to pentazocine may just as well be as
relevant in considering suicide in this specialized
population as sad mood, pentazocine dependence
and sickle cell disease are.
Conclusion
Pentazocine addiction may explain the
slightly higher risk of suicide on patients with
sickle cell disease. Quite important too is the
combination of the patient's perception of hostile
attitude of others toward him, stigmatization and
sad [depressed] mood because of the abuse of
pentazocine. It is necessary therefore that in
treating patients with sickle cell disease having
abuse problem with the use of pentazocine, the
possibility of suicidal thoughts must be borne in
mind. Counselling of care givers [including
medical staff] both within and outside the hospital
must also be done in order to minimize
stigmatization and the possibility of becoming
hostile to the patient.
Limitation of Study
The statistical relations between chronic disease,

DISCUSSION
The World Health Organization {WHO}7
records that a prior suicide is the single most
important risk factor for suicide in the general
population and it records also that up to 800,000
people commit suicide yearly with many more
8
who attempt it . Addiction to substance confers
higher risk of suicide9 than what you find in the
general population. The same opinion holds for
chronic illnesses, terminally ill and chronic pain10.
11
Overall 2.9% of the adult population attempt
suicide over a lifetime of 70 years and suicide rate
was reported in such population as 1%12. It will
generally be expected that a combination of sickle
cell [a chronic illness] and pentazocine addiction
should confer a significant predisposition to
suicide [ideas and attempt].
In the sickle cell population, episodes of
suicidal ideation was reported as 29% and lifetime
6
suicide attempt [at least once] was 8% . The
research was carried out on 67 sickle cell patients
which is about half the number of participants in
this study but twice the number that responded to
the items on suicide. The results are somewhat
similar. In this study, suicide attempt was present
in 9.6% while 19.5% felt like committing suicide.
The slightly higher rate in this study may be
attributable to addiction to pentazocine.
Closely related to it is the fact that 71% of
respondents felt unhappy. This category may not
all translate into clinical depression [which has a
documented strong relationship with suicide]5 but
the sad mood definitely will impact on patient's
rational judgment, should he decide on suicide. It
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substance use and the risk of suicide was not
tested for and may serve as focus for future
studies.

8.
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Medication adherence in Schizophrenia and type 2 Diabetes Mellitus: A
Comparative Analysis of Prevalence and Correlates of Medication NonAdherence in Uyo, Nigeria
1
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2

ABSTRACT
Non-adherence to prescribed medications in chronic illness requiring long term treatment remains one of the
most important modifiable risk factors for suboptimal treatment outcomes in healthcare delivery services
worldwide. This study was conducted to assess treatment non-adherence and its correlates in subjects with
schizophrenia and diabetes mellitus. This was a cross-sectional study conducted on a sample of one hundred
and twenty three out-patients diagnosed with schizophrenia and diabetes mellitus respectively, They were
assessed for treatment adherence and attitude to medications using self report questionnaires. Multivariate
analysis was used to determine significant predictor variables associated with suboptimal treatment adherence.
The mean age of participant was 36.02±11.8 for schizophrenia and 59.68±11.3 for diabetes mellitus. Subjects
with diabetes (70.7%) were comparatively more likely to comply with medications compared to subjects with
schizophrenia (52.8%) (p= 0.04). Adherence to treatment was significantly associated in all study groups with
treatment supervision (p= 0.01) and attitude to medication (p= 0.01). Suboptimal treatment adherence among
patients on long-term medication is common but appears to be greater among the mentally ill compared to the
physically ill. There is need to improve adherence through strategic interventions targeting both patients and
caregivers.
Keywords: Medication adherence, schizophrenia, diabetes mellitus, attitude to medication

Factors influencing treatment adherence
are medication factors, patient factors and factors
depending on the therapeutic relation with the
4
clinician. Adherence rates are typically higher
among patients with acute conditions compared
with chronic conditions irrespective of whether
the disease is a mental or physical disorder. This
trend worsens with long duration of medication
5
intake .
Non adherence to antipsychotics agents
range from 20% to 89% with an average of
approximately 50% being reported in the
6,7
literature . About 30% of all patients with
psychiatric disorders discontinue their
medication in the first month and 44%
discontinue it within the first 3 months of
2
initiation of treatment . The recent CATIE
(Clinical Antipsychotic Trials of Intervention
Effectiveness) study reported that patients on
antipsychotics discontinue their assigned
treatment because of inefficacy and intolerable
side-effects of medication. In total, 74% of the 1
493 schizophrenia patients recruited discontinued
their assigned study medication within 18 months
of initiation of treatment8.
The adverse effect burden has been cited as an
important reason for poor attitude towards
9
antipsychotic medications in the mentally ill as
10,11,12
well as lack of insight
Cramer JA et al
reported that patients with psychiatric disorders

INTRODUCTION
Non adherence to medical treatment is a
critical issue affecting healthcare provision in
many medical disciplines. It has been estimated
that 20-50% of any patient population is at least
partially non-adherent and that in patients with
schizophrenia and related psychotic disorders
1
rates can run as high as 70-80% .
Optimal treatment outcomes require both
efficacious treatment and adherence to those
treatments.
Across diseases, medication
adherence is the single most important modifiable
factor that compromises treatment outcome. The
World Health Organization (WHO) defines
adherence as “the extent to which a person's
behaviour e.g taking medication, following a diet
and/or executing life style changes, corresponds
with agreed recommendations from a health care
provider”2,3. It includes data on dose taken (taking
the prescribed number of pills each day) and the
timing of doses (taking pills within prescribed
period), failure to enter a treatment programme
and premature termination of therapy.
Department of Psychiatry1, Department of Family Medicine2,
Faculty of Clinical Sciences, College of Health Sciences,
University of Uyo, Akwa Ibom State, Nigeria
*Corresponding author: hjombo2@gmail.com

28

Jombo & Umoh

W J Biomed Res 2016, Vol. 3 No. 1, p.28-33

show greater degree of medication non-adherence
compared to those with physical disorder. It also
reported that patients with non psychiatric
physical disorders like diabetes mellitus, show
13
non-adherence range from 20% to 75% .
Diabetes mellitus runs a chronic course just like
schizophrenia. It is a chronic metabolic disease in
which there is deficiency of insulin or a
diminished response to it. Patient's failure to
adhere to treatment regimen may lead to elevated
blood glucose and complications of diabetes
mellitus over time14.
Many of the studies aimed at identifying
risk factors for treatment non adherence in
chronic disease were conducted in western
cultures leaving a gap in knowledge as to which
risk factors may be implicated in a resource poor
setting like Nigeria.
This study was done to assess the prevalence and
correlates of poor medication adherence in
schizophrenia and compares same with diabetes
mellitus in a developing country like Nigeria.

International Neuropsychiatric Interview (MINI)
18
English Version 5.0.0 was further used to
confirm the diagnosis of schizophrenia in the
participants. For diabetes mellitus, individuals
included in this study were participants
diagnosed with type 2 diabetes at least one year
previously and were on treatment with oral
hypoglycaemic agents at least for six months.
Those on insulin therapy were not included.
A systematic random selection of the patients
who met the inclusion criteria, based on their case
file numbers were made, giving a total of two
hundred and forty-six participants consisting of
one hundred and twenty three participants each
of schizophrenia and diabetes mellitus
respectively.
Procedure
Written informed consents were obtained
from the participants after explaining the aims
and objectives of the study. All the questionnaires
used in this study were translated into Ibibio
language separately by two bilingual translators.
The two versions were combined and revised and
then back translated into English by another
bilingual translator. The translation was refined
after back translation until agreement was
obtained among the four people involved in the
translations. Data collection was done through a
structured interviewer administerd questionaaire
in English or Ibibio language depending on
correspondent language fluency.
Measures evaluated included sociodemographic details (age, gender, years of formal
education, marital status, and employment
status). Living situation was also assessed as
living independently, living with family
members, or being homeless. The degree of
available medication supervision was assessed as
either independently responsible for the
administration of his/her medication or all
aspects of medication were managed by a third
party.
Non-adherence was assessed using
patients self report of adherence with
medications on a daily basis in the one week
preceding the interview. They were asked to
recall if they missed any doses of medication on
day by day bases over a period of one week. A
review of patient's medical records yielded
information on the doses actually prescribed.
Adherence was calculated as a percentage of
doses taken over the total number of doses

MATERIALS AND METHODS
This was a hospital based cross sectional
study conducted at the mental health department
and the endocrinology unit of University of Uyo
Teaching Hospital.
Participants
The sample size was computed using a
public domain software available on-line
(www.statpages.org) 15. it is a statistical software
for calculating sample size when comparing two
groups . Using a prevalence of 52% reported by
16
Adewuya et al. for schizophrenia and 71%
reported by Joan et al.17 for diabetes mellitus for
calculation of sample size, a minimum sample
size of 224 was computed but 266 participants
were recruited.
A subject was enrolled if the following
eligibility criteria were met: a diagnosis of
schizophrenia or diabetes mellitus, having an
illness duration of one year prior to
commencement of the study, six months duration
of oral medication intake before the
commencement of study, adults above the age of
18 years, and granting consent to participate in the
study. The main exclusion criteria were patients
being too ill to answer questions or having current
florid psychopathology capable of impairing
response and those who are unwilling to
participate in clinical interview. The Mini
29
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prescribed.
Attitude to medication was also measured
as a discreet variable using a questionnaire that
consisted of ten questions that were designed to
assess different aspects of attitude to medication
that affect adherence to medication (side effects,
beliefs about damage, wellbeing/discomfort,
doctor-patient relationship). Each question of the
attitude scale was rated on a five point (1-5) likert
scale of agreement, ranging from “strongly
disagree” to “strongly agree”. To classify attitude,
answers to the questionnaire are added and
divided by the number of items. A result of 4 or 5
was classified as a positive attitude and a result of
19
1 to 3 was classified as a negative attitude

were unemployed. The mean duration of illness
was 9.92 years and about 89.4% of them were
living with someone.
Among the participants with diabetes
mellitus, the mean age was 59.68± 11.3 (29-80
years). More than half of them (67.5%) were
females and about (85%) were married. Majority
of the subjects (85.4%) had formal education to at
least primary school level. Most (75.6%) were
unemployed and all of the subjects were living
with someone.
The prevalence of medication nonadherence in subjects with schizophrenia was
significantly higher (52.8%) when compared to
2
subjects with diabetes mellitus 29.3%(x =8.33,
df=1, p=0.04).
More of the subjects with type-2 Diabetes
mellitus (65.9%) had supervised treatment, had
good understanding of drug regimen (50.4%) (in
terms of dosing frequency) and a more positive
attitude to medication (70.7 %) compared to
subjects with schizophrenia where less than half
(43.1%) had supervision during medication
intake, (37.2%) had good understanding of drug
regimen and (47.2% ) had a positive attitude to
medication.
Among subjects with type2- diabetes
mellitus, 49.9% were taking more than three
tablets per day compared to 22.1% of those with
schizophrenia. About 60.2% of subjects with
schizophrenia and 21.1% of subjects with type 2
diabetes mellitus had reported experience of side
effects of medication as a reason for poor
medication compliance.
At the univariate level of analysis, there
were statistically significant differences between
the study groups in terms of their age, sex, marital
status, education, employment, living situation,
experience of medication side effects and the
availability of supervision during medication
intake (see table 1)

Statistical analysis
Descriptive statistics such as frequencies,
median, mean and standard deviation were
computed for socio-demographic, clinical
characteristics and other variables of the
participants. Inferential statistics such as chisquare was used to determine the relationship
between outcome and independent variables.
Binary logistic regression was then conducted to
determine the independent predictors of nonadherence among the subjects. Significance was
computed at p < 0.05.
RESULTS
Socio-demographic and clinical
characteristics of all subjects
Two hundred and forty sixty subjects, i.e
one hundred and twenty three each for subjects
with schizophrenia and diabetes mellitus
respectively, were interviewed for this study. The
mean age of the subjects with Schizophrenia was
36.02 ± 11.8 years (range 20-60 years). More than
half of them were females (55.3%). Majority of
the participants (79.3%) were never married and
about 98.4% of them had formal education to at
least primary school level while 59.3% of them

DISCUSSION
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Table 1 Socio-demographic and clinical characteristics of respondents

Characteristics
Age in Years (=40 years)
Sex (male)
Marital status (single)
Education Status (=6yrs)
Employment status (employed)
Living arrangement (with someone)
Supervision (not supervised)
Duration of illness in years (=10years)
Tablets taken per day (=3 tablets)
Experience of side effects (yes)
Rating scales
Adherence (optimal adherence)
Attitude to medication (positive)

Schizophrenia
DM
N (%)
N (%)
41 (33.3)
122(99.2)
68(55.3)
40(32.5)
89(72.4)
18(14.6)
28(22.8)
89(72.4)
50(40.7)
30(24.4)
110(89.4)
123(100)
70(56.9)
42(34.1)
90(73.2)
89(72.4)
95(77.9)
81(65.9)
74(60.2)
26(21.1)
62(52.8)
58(47.2)

87(70.7)
87(70.7)

p-value
<0.01
<0.01
<0.01
<0.01
0.06
<0.01
<0.01
0.87
0.03
<0.01
0.04
<0.01

subjects with diabetes the predictors of nonadherence were level of education, employment,
supervised treatment, attitude to medication and
duration of illness.

Predictors of non-adherence
Among the subjects with schizophrenia,
supervised treatment attitude to medication, and
medication side effects predicted non-adherence
in multivariate analysis whereas among the

Table 2. The predictors of non-adherence by multiple regression analysis

Subjects with schizophrenia
Variables
Employment
Supervised treatment
Number of tablets
Living arrangement
Attitude to medication
Experience of side effects

Odds ratio
0.49
0.08
2.63
0.95
0.09
2.25

95% C.I
0.18-1.33
0.0310-0.225
0.79-8.74
0.23-3.93
0.038-0.210
1.077-4.69

p-values
0.163
<0.01
0.114
0.941
<0.01
0.03

Subjects with Diabetes mellitus
Education
Employment
Supervised treatment
Attitude to medication
Duration of illness

3.66
0.28
0.02
0.015
5.97

1.03-12.85
0.076-1.020
0.004-0.0055
0.004-0.005
2.052-17.38

0.044
0.054
<0.01
<0.01
0.01

This study estimated the prevalence of
medication non adherence in both mental and
physical health domains to highlight the scope of
the challenge of non adherence in chronic
illnesses.
The non adherence rates were 47.9% and
29.3% for schizophrenia and type 2- diabetes
mellitus respectively. This means that about one

in every two subjects with schizophrenia and
about three in every ten subjects with type 2
diabetes mellitus were non adherent to
medication. The medication non adherence rate
for the mental and physical disorder in this study
compares to average rates of 42% and 24%
respectively reported in previous study by
Cramer et al13. In this study, the medication non
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adherence rate for antipsychotic medication in
this study is similar to the rate reported by
16
Adewuya et al . in southwest Nigeria, Ibrahim et
20
al. in Northeast Nigeria and different from Amr
21
et al. in Egypt who reported higher rates of
medication non adherence among subjects with
schizophrenia.
For subjects with diabetes mellitus,
medication adherence rate of 70.7% in this study
compares with the finding of 72% in South22
Western Nigeria by Adisa et al. and the finding
of 71% in a similar study in Uganda by Joan et al17.
This study has shown that medication non
adherence appears to be a common problem in
patients across all divide and also seem to be
greater among the mentally ill subjects compared
to the physically ill. In this study, we observed that
experience of side effects is a significant predictor
of medication non-adherence among subjects
with schizophrenia but not in subjects with
diabetes mellitus. Casey23 had also reported that
patients who experienced extrapyramidal
symptoms (EPS), were more reluctant to take
antipsychotic medication than were those who
had no such symptoms. Ibrahim AW et al in their
study opined that the experience of antipsychotic
side effects is associated with significant
20
reduction of the quality of life of patients .
The study found that treatment
supervision by care givers and family members is
a strong predictor of treatment adherence among
all study participants. More subjects with type 2diabetes had supervised treatment compared to
subjects with schizophrenia. The adherent
enhancing role of family member's participation
24
in treatment have been reported by Olfson et al.
in their study. These differences in supervised
treatment between both groups of subjects may
account for the differences in adherence rates
observed in this study. This finding implies that
strategic interventions that focus on relatives and
caregivers have the potential of enhancing
treatment adherence. Furthermore, from a
cultural perspective, It can be argued that the
belief in spiritual causation of mental illness,
issues of stigma and social distance towards the
mentally ill prevalent in this culture may be
responsible for the poor family support compared
to a greater empathy and more social support
extended to the physically ill. Also, many
relatives tend to prefer unorthodox spiritual and
traditional treatment alternatives rather than
modern scientific treatments for mental illness.

Clearly, this shows lack of understanding of the
nature of chronic mental illness in the populace.
This gap in knowledge presents a focus for
strategic intervention to improve treatment
adherence.
Our study had some limitations. These
include reliance on self report of subjects to
estimate adherence among the participants can be
faulted as this method of assessing adherence is
reported to overestimate their adherence2. They
may have recall bias and recall difficulties. Also,
the cross sectional nature of the study does permit
a good reflection of adherence behaviour which
may fluctuate with time.
In conclusion, this study has shown that
treatment non-adherence in a resource poor
setting is a challenge in both the physical and
mental illnesses but appears to be a more serious
challenge with the mentally ill subjects. The
healthcare providers must implement simple
intervention strategies to improve adherence to
treatment especially family support.
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Phytochemistry of Ethanolic Leaf Extracts of Ocimumgratissimum and
Gongronemalatifolium and their Combined Effects on Red Blood Cell and Platelets
Indices of Streptozotocin-Induced Diabetic Rats
Usoh IF1, *Ekaidem IS2
ABSTRACT
The phytochemical screening of Ocimumgratissimum(OG) and Gongronemalatifolium(GL) leaves and their
effects on blood parameters of streptozotocin (65mg/kg b.w,)-induced diabetic rats of Wistar strain were
studied. Thirty-six male albino Wistarrats were randomised into 6 groups. Each group comprised of 6 rats.
Groups A and F were treated with distilled water to respectively serve as diabetic and normal controls, while the
diabetic-induced rats in Groups B, C, D and E were respectively treated orally with extracts of GL (200mg/kg
body weight), OG (200mg/kg body weight), combined extracts of OG and GL (OGGL:100mg/kg body weight
each) and subcutaneous 5 IU/kg body weight of insulin. The animals were treated for 28 days after which they
were sacrificed forwhole bloodcollection that was used for haematological assays. The results of
phytochemical analysis of the two leaf-extracts demonstratedthe presence of various levels of alkaloids,
tannins, phlobatannins, flavonoids, polyphenols, saponins, and reducing sugars. Haematological analysis of
the rats demonstrated significant (p<0.05) decreases in of red blood cell count (RBC), hemoglobin (HB), mean
cell volume (MCV), mean corpuscular haemolobin (MCH), mean corpuscular haemoglobin concentration
(MCHC) and platelet count (PLT) in diabeticcontrol rats that were neither treated with the extracts nor insulin
compared to the normal control and diabetics rats treated with the extracts or insulin. Total white blood cell
counts, percentage lymphocytes and mean platelet volume were on the other hand significantly increased in
this group of rats. The combined extracts treated rats showed significant decrease in haematological
parameters when compared to single extracts treatments, hence revealing a negative synergistic interaction of
the two leaves extracts.
Keywords: Combined extracts, Gongronemalatifolium, Ocimumgratissimum, Red cell indices, Platelet
indices.

used given the spectrum of active ingredients
present in herbs5. Over the years, medicinal plants
extracts have been known to be effective for
treatments of diabetes; and the world's population
are currently relying on medicinal plants for their
primary health care is about 80%6,7.
G o n g ro n e m a l a t i f o l i u m ( f a m i l y :
Ascepiadaceae) is a tropical rainforest plant8. It is
a shrub, with milky or less often, clears latex. The
plant, locally called “Utazi” in the Eastern and
Southern States of Nigeria is used primarily as a
staple vegetable/ spice9, 10. The crude leaf-extract
of this plant has been shown to maintain a healthy
blood sugar levels11. Experimental evidences have
supported the glucose and lipid lowering
potentials as well as antioxidant effects of the
aqueous and ethanol extracts of
9, 10, 12,13
G.latifoliumleaves
.
Ocimumgratissimum (Labiatae) is
thought to originate from Africa and Asia, though
can now be found in other parts of the World14.
Different local names such as Daidoya (Housa),

INTRODUCTION
Diabetes mellitus is a condition associated
with many organ complications and is responsible
for at least 10% of total expenditure that is related
2,3
to health care in many countries . Absolute or
relative deficiency of insulin and/or reduced
insulin function is a common underlying cause of
this disease. It is characterized by sustained
hyperglycemia due to disorders affecting
carbohydrate, protein, and fat metabolism. Organ
damage, dysfunction, and failure especially those
involving the eyes, kidneys, nerves, heart, and
blood vessels are associated with diabetes
mellitus4. Effective therapeutic approach should
be multimodal and able to ameliorate the effects
of the disease on the various organs. In view of
this, several traditional medicinal herbs have been
Department of Biochemistry1, Faculty of Basic Medical Sciences,
University of Uyo, Department of Chemical Pathology2, Faculty
of Clinical Sciences, University of Uyo
*Corresponding author: seityjen1@yahoo.com
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Nchunwu (Igbo), Efnrin (Yoruba), Nton (Ibibio)15
is used to describe O. gratissimum, but it is
popularly known as “scent leaf” in most parts of
Nigeria. The plant is commonly used as
condiment and spice for preparation of different
dishes. The leaf-extract of O. gratissmium
16
containssome bioactive substances .
Phytochemical screening of the extracts of O.
gratissmium had shown the plant to contain
terpenoids, saponins, alkaloids, tannins,
anthraquinone, flavonoids steroids and cardiac
glycosides16-18. These phytochemicals are known
18
19
to possess antibacterial , antifungal ,
antinoceptive20, antihypertensive21, antidiabetic22,
23
24
antidiarrheal , antioxidant , insecticidal and
antihelmintic properties which justify its high
25
medicinal use in folk medicine .
Polyherbal therapy is a practice that
benefits from the enhanced therapeutic effects of
more than one plant with minimum side effects26.
It is thought to derive it enhanced efficacies from
phytochemicals present in the plants and they
present exciting opportunities for the discovery of
new drugs for the treatment of diabetes mellitus.
The constituents of these plant products,
though have been shown to demonstrate high
level of value in traditional medicine, may
sometimes exhibit deleterious effects on some
vital body organs and systems including blood
and its products. Blood is unique in composition
many functions27. Its unique nature and functions
exposes it to a wide range of abnormal conditions
arising from changes in metabolism. These
abnormal alterations in blood parameters are
results of changes in cellular integrity and
exposure to toxic chemicals. Some xenobiotics in
blood are converted to reactive oxygen
intermediates which react covalently with
macromolecules in blood provoking different
type of toxicity and poisoning.
The effects of ethanol extracts of O.
gratissimumand G. latifoliumleaves have been
reported differently using experimental models,
however information is still scanty in the body of
literature on their combined effect on
hematological parameters of rats with STZ
diabetogenesis. In view of this, the phytochemical
constituents of ethanolic leaf extracts of
Gongronemalatifolium and Ocimumgratissimum
and their combined effect on some hematological
parameters of STZ-induced diabetic rats were
studied.

MATERIALS AND METHODS
Collection and Preparation of Plant Materials
Fresh but matured leaves of
Gongronemalatifolium and Ocimumgratissimum
were harvested from Atimbo, Akpabuyo L.G.A
in Cross River State. They were both identified
and authenticated in the Department of Botany,
University of Calabar, Calabar. Each of
Gongronemalatifolium and Ocimumgratissimum
leaves were washed with tap water and the debris
removed. The plant materials were separately
sliced with a knife and 1000g each of
Gongronemalatifolium and Ocimumgratissimum
leaves were homogenized with an electric
blender in 2.25L and 1.95 L of 80% (v/v) ethanol,
respectively. The mixtures were allowed in a
refrigerator (4°C)for 48 hours extraction. To
obtain a homogenous filtrate, the mixtures were
filtered with cheesecloth and later with What man
No. 1 filter paper. The filtrates were concentrated
in vacuo at low temperature (37 to 40°C) to about
one tenth of the original volume using a rotary
evaporator. The concentrates were further
allowed open in a water bath (40°C) for complete
dryness, yielding 49.54g and 35.41g of
Gongronemalatifolium and Ocimumgratissimum
extracts. The extracts were then refrigerated at 2
to 8°C for animal experiments.
Phytochemical screening
A measured proportion (20gm) of the
ground powder sample was mixed with 100mls
of distilled water and shook vigorously; and
another 20gm in 100mls of ethanol, for 1hour.
The extracts were refluxed in a flask two times
for 30 minutes. They were filtered with What
man No. 1 filter paper and concentrated to 50mls.
Qualitative determination of phytochemical
constituents of the extracts were performed as
described by Harborne28 and Trease and Evans29.
Standard laboratory techniques were
used for the phytochemical screening. Alkaloids,
glycosides (Salkowski test) and saponins
(Frothing test) were identified following the
30
method of Sofowora . The presence of
phlobatanins, anthraquinones, flavonoids and
tannins were tested using the method of Trease
and Evans29.
Experimental Animals
Thirty-six (36) male albino rats of Wistar
strain weighing between 164-258g were obtained
from the animal house of the College of Medical
35
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Sciences, University of Calabar. The animals
were allowed to acclimatize for two weeks in the
Department of Biochemistry animal house
facility, University of Calabar, where the
experiment was carried out. The animals were
housed in well ventilated cages (wooden bottom
and wire mesh top) where bedding was replaced
every two days, and kept under controlled
environmental conditions (room temperature of
about 27°C and 12 hour light/dark cycle). The
animals were fed with grower's marsh and tap
water ad libitum

STZ treated rats with a fasting blood sugar
concentration =200mg/dl. The diabetic rats were
then divided randomly into the different groups.
Experimental design and treatment of
animals
Thirty-six (36) male albino Wistar rats
were divided into 6 groups of 6 rats each as
shown in table 1. The plant extracts reconstituted
in distilled water (vehicle) were administered via
oral gastric intubation at a dose of 200mg/kg
body weight daily for single extract treatment
and 100mg/kg body weight each in combined
extract treatment twice per day (7.00am and
7.00pm). Insulin (5IU/kg body weight) was
administered subcutaneously (S.C) once daily
post prandial. The dosages of plant extracts and
insulin used were according to the methods of
26
Ebong et al. and the treatment lasted for 28 days.

Induction of Experimental Diabetes
Prior to diabetes induction, the rats were
subjected to 12 hour fast and then diabetes was
induced by intraperitoneal injection of 65mg/kg
b.wstreptozotocin (STZ)30 (Sigma St. Louis, MO,
USA) reconstituted in 0.1M Na citrate buffer (pH
4.5). Seven days after, diabetes was confirmed in
Table 1: Experimental Design
Group

No. of animals

Treatment

A

6

Placebo (Diabetic Control)

B

6

GL extract (200mg/kg bw)

C

6

OG) extract (200mg/kg bw)

D

6

GL (100mg/kg) + OG (100mg/kg)

E

6

Insulin (5 IU/kg bw)

F

6

Placebo (normal control)

Collection of samples for haematological
analysis
At the end of the 28 days, food was
withdrawn from the rats and they were fasted
overnight but had free access to water. They were
euthanized under chloroform vapour and
sacrificed. Whole blood was collected into EDTA
bottlesvia cardiac puncture using sterile syringes
and needles for full blood count. Full blood counts
were estimated using the Sysmsex® Automated
Haematology Analyzer KX-21N, Sysmex
Corporation, Kobe-Japan. The pre-diluted (PD)
sample method was used where blood was diluted
manually, and then fed into the transducers of the
analyzer.

Statistical analysis
Data were presented as Mean ± standard
deviation. Differences between means were
compared employing student's t-test and ANOVA
post hoc, a probability of p < 0.05 was considered
significant.
RESULTS
The results of qualitative phytochemical
screening of GL and OG are presented in table 2.
Alkaloids and saponins were present in both
plant extract in higher concentration than
tannins, phlobatannins and reducing sugar.
Although the content of polyphenols in GL was
higher than in OG, flavonoid content of OG was
two times higher than in GL. Anthraquinons and
cardiac glycosides were not present in both plant
extracts. Red cell indices namely, total red cell
counts, haemoglobin concentration (HB), mean
cell volume (MCV), mean cell haemoglobin
36
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(MCH) and mean corpusularhaemoglobin
concentration (MCHC), in normal control rats,
diabetic control (untreated) rats and diabetic rats
treated with GL and OG extracts are shown in
table 3. Significantly(p< 0.05) lower red cell
indices were observed in diabetic control rats
when compared with normal control group.
Treatment of the diabetic rats with separate
extracts of GL and OG showed significant
improvement in red cell indices to values
compared to those receiving insulin treatment.
However, treatment with a combination of the two
extracts was not as beneficial as those treated with
separate extracts. The untreated diabetic rats
control rats showed significant(p< 0.05) increase

in total white blood cell counts and percentage
lymphocytes as compared with normal control
rats (table 4). Similarly, treatment with extracts
of both leaves separately and in combination
reduced these parameters significantly(p< 0.05)
to values comparable with insulin treatment.
Platelet counts of diabetic untreated rats were
significantly(p< 0.05) lower than those of normal
control while the mean platelet volume (MPV)
values were higher in diabetic control rats than
normal control. These changes were reversed
significantly by treatment with both plant
extracts either in combination or separately, and
insulin.

Table 2: Qualitative phytochemical screening of GL and OG leaf extracts
S/N
1
2
3
4
5
6
7
8
9

Phytochemicals
Alkaloids
Tannins
Phlobatannins
Flavonoids
Polyphenols
Anthraquinons
Saponins
Cardiac Glycoside
Reducing sugars

GL
++
+
+
+
++
++
+

OG
++
+
+
++
+
++
+

Key: + = Present, ++ = Present in excess, - = Absent
Table 3: Red blood cell indices of treated and untreated diabetic rats.
Group/
Treatment

RBC
(106/µL)

HB
(g/dL)

MCV
(fL)

MCH
(pg)

MCHC
(g/dL)

DC

6.50±
c
0.01*

10.04±
c
0.02*

42.10±
c
0.01*

12.02±
c
0.01*

21.60±
c
0.01*

DGL

10.55±
0.00*,a,c

13.97±
0.01*,a,b,c

61.20±
0.01*, a

17.06±
0.01*,a,c

29.70±
0.01*,a,c

DOG

10.54±
,a,c
0.01*

15.34±
,a,b,c
0.01*

61.15±
,a
0.01*

16.78±
,a,b,c
0.01*

29.72±
,a,c
0.01*

DGLOG

8.79±
1.76*,a

13.31±
2.66*,a

51.01±
1.20*,a,

14.26±
2.85*,a

24.79±
4.95*,a

DI

10.43±
,a,b
0.01*

12.76±
,a,b
0.02*

60.10±
,a,
0.02*

16.13±
,a,b
0.03*

25.64±
,a,b
0.02*

10.89
±0.01a

16.52
±0.01 a

68.27
±1.62 a

20.50
±0.01a

30.58
±0.10 a

NC

*p<0.05 vs NC; a = p<0.05 vs DC; b = p<0.05 vs DGLOG; c = p<0.05 vs DI
Values are expressed as mean + SEM, n = 6.
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Table 4: Platelets and white blood cells changes in diabetic treated and untreated rats

Group/
PLT (10 3/µL)
Treatment

MPV(fL)

WBC (103/µL)

Lym%

DC

259.50 ± 7.21*

8.09 ± 0.02*

16.50 ± 0.03*

58.29 ± 0.02*

DGL

467.17 ± 1.62*

6.11 ± 0.02*,b

13.60 ± 0.02*,a,b,c

48.20 ± 0.01*,a,c

DOG

460.83 ± 0.54*

6.12 ± 0.01*,b

13.25 ± 0.04*,a,b,c

50.18± 0.01*,a,c

DGLOG

352.70 ± 8.26*,a

6.82 ± 1.16*,a

15.91 ± 2.78*,a

53.33 ± 8.87*

DI

384.17 ± 2.43*

6.07 ± 0.02*,b

12.08 ± 0.1*,a,b

44.80 ± 0.01*,a,b

NC

579.50 ± 1.78a

5.62 ± 0.05a

9.70 ±0.02a

32.90 ± 0.01a

*p<0.05 vs NC; a = p<0.05 vs DC; b = p<0.05 vs DGLOG; c = p<0.05 vs DI
Values are expressed as mean + SEM, n = 6.
glucose toxicity on endothelial cells producing
increased levels of pro - inflammatory cytokines
namely: interleukin 1 (IL - 1), interleukin 6 (IL 6) and tumor necrosis factor α (TNF - α). These
cytokines can induce hepatic synthesis of
hepcidin, a negative controller of ferroportin
function, thereby reducing iron absorption from
the gastrointestinal tract 36 , this may be
responsible for the microcytic form of anaemia
observed in the streptozotcin induced diabetes in
rats.
Exposure of rats to STZ and treatment
with GL, OG, GLOG (combined) and insulin
produced significant changes in some
haematological indices. Administration of some
medicinal compounds or drugs had been
associated with different levels of alteration in
haematological parameters from the normal
range. Inthis study, there was significant increase
in erythrocytes (RBC) counts, mean cell volume
(MCV) and mean corpuscular haemoglobin
concentration (MCHC), of diabetic single and
combined GL and OG extracts treated groups
compared to diabetic control. These findings
suggest that the plants extracts may impact some
regulatory role on the production of
hematopoietic chemical mediators such as
colony-stimulating factors and erythropoietin by
stromal cells and macrophages in the bone
33
marrow . This provides the local environment

DISCUSSION
The preliminary phytochemical analyses
of the two leaves extracts showed the presence of
alkaloids, tannins, phlobatannins, flavonoids,
polyphenols, saponins, and reducing sugars.
Alkaloidsplay some metabolic role and also to
31
control development in the living system . The
presence of saponins in the leaves may be the
basis for the use of the leaves in lowering plasma
cholesterol level and therefore could serve to
control atherosclerosis and other related disease
conditions5. Flavonoids have been already known
to possess some antioxidants properties and could
promote healthy endothelial function. Tannins are
known bioactive compounds with notable
antiviral and anticacer activities32.
Significant reduction in red blood cell
indices in diabetic (untreated) control rats were
observed in this study. This observation indicates
that diabetes is associated microcytic,
hypochromic anaemia which may be similar to
those observed in iron deficiency anaemia.
Diabetic condition has been known to be
associated with increased oxidative stress usually
causing depletion of intracellular reduced
glutathione and other cytosolic antioxidants in
erythrocytes. This oxidant status in the red cells
predisposes to intravascular lysis leading to
anaemia. Diabetes mellitus also present a chronic
inflammatory state probably resulting from
38
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for haematopoiesis. The extracts of the leaves
have been shown to contain high level of
polyphenols/flavonoids which are known
antioxidant compounds and alkaloids with
notable anti - inflammatory activities34. The
effects of these components of the plants extracts
on protecting the erythrocytes and other cells
from oxidative damage and inflammatory
reactions may also be responsible for their anti
anaemia properties as observed in this study.
From the values of WBC in diabetic
treated groups compared to diabetic control (DC),
it may be inferred that the elevation in the WBC
count is an inflammatory reaction of animal to
chronic cellular dysfunctions caused by diabetes
mellitus. Leucocytosis observed here in diabetic
untreated rats may suggest a stimulation of the
immune system aimed at protecting the rats
against infections and necrotizing host cells. The
level of leukocytosis has been said to be directly
related to the severity of the inducing stress
condition, and may be the result of increased
35
leucocytes mobilization . Significant increase in
the percentage lymphocytes in diabetic untreated
control groups compared to normal control and
extracts treated rats reflects possible immune
modulatory effects of the extracts.
The platelet counts of diabetic untreated
rats were significantly lower than those of normal
control and diabetic groups treated with extracts
and insulin. Chronic hyperglycemia can
contribute to alterations resulting in endothelial
dysfunction and vascular injuries of diabetic
complications36. Vascular lesions of diabetes
mellitus arising from disturbances in polyol
pathways and activation of protein kinase C may
increase platelet activation and consumption.
Platelet activation may involve change of shape,
adherence to sub-endothelial surfaces, secretion
of intracellular organelles contents and
aggregation to form a thrombus. Thus, platelet
activation may play a critical rolein the
pathogenesis of advanced atherosclerosis in
39,40
diabetes .
Platelet hyper-reactivity in patients with
41,42
diabetes has been said to be multifactorial . It
may be related to some biochemical factors
namely hyperglycemia and hyperlipidemia,
insulin resistance, inflammatory and oxidant
state. It is also associated with increased
expression of glycoprotein receptors and growth
40,41
factors . Insulin regulates platelet function
through a functional insulin receptor (IR) found
45
on platelets and had been shown to inhibit

platelet interaction with collagen and attenuates
the platelet aggregation effect of some
41
coagulation agonists . In chronic inflammatory
state such as seen in diabetic condition,
superoxide increases intra-platelet release of
calcium following activation thus enhancing
platelet reactivity42. Superoxides have also been
shown to limit the physiological action of nitric
oxide (NO). Platelets from patients with diabetes
have been reported to show increased expression
of surface P-selectin and glycoprotein (GP)
IIb/IIIa receptors and were more sensitive to
aggregation compared to platelets from patients
42
without diabetes .
The mean platelet volumes(MPV) of rats in the
diabetic (untreated) control group were
significantly higher than those of normal control
and diabetic rats treated with single or combined
extracts or insulin. MPV is an index of the
average size and activity of platelets. Larger
platelets are younger, more reactive and readily
form aggregates. They contain denser granules,
secrete more serotonin and β-thromboglobulin,
and produce more thromboxane A2 than smaller
43
platelets . All these conditions represent procoagulant effects and predisposes to thrombotic
vascular complications. Our findings of
increased MPV in untreated diabetes suggest a
relationship between the platelet function
especially MPV and diabetic vascular
40,43
complications . The ability of the extracts to
reduce the MPV of diabetic rats may be related to
the anti-inflammatory and anti-oxidant
properties of the phytochemicals present in the
leaves. In this study, the amelioration of platelet
activities in terms of platelet counts and MPV
was better with insulin treatment and when the
extracts were administered separately than in the
combined extract administration.
The reason for the antagonistic effects of
the two extracts (GL and OG) on red blood cells
and platelets indices of diabetic rats is not fully
understood. Phytochemical studies as presented
above showed that total polyphenol
concentration is higher in GL while Flavonoid
components of the polyphenol were greater in
OG. The interaction between other forms of
polyphenol and flavonoids aimed at reducing the
antioxidant and anti - inflammatory effects which
characterize the flavonoid compounds may be a
possible explanation.
In conclusion, the leaf - extracts of GL
and OG singly and in combination at the
39
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specified doses for the period of the experiment
have been observed to significantly improve the
haematological parameters of experimental
diabetic animals. However, the GL and OG in
combination interacted in such a way that the
blood parameters of rats treated with single
extracts performed better than those with the
combined treatment.
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Prevalence and Perinatal Outcome of Low Birth Weight Infants in the University
of Uyo Teaching Hospital, Uyo, Nigeria
1

*Bassey EA , Nyong E

2

ABSTRACT
Low birth weight (LBWs) deliveries constitute significantly to the disproportionately high neonatal and infant
mortality rates in the developing world as well as mental, physical and neurological handicaps later in life.The
objective of this study was to determine the prevalence and perinatal outcomes of low birth weight babies in the
University of Uyo Teaching Hospital from January 2006 to December 2007.The incidence of low birth weight
babies was 12.3%. This was higher among female babies 53.7%, preterm deliveries (62.1%) and nulliparous
mothers (35.1%). There were statistically significant associations in the number of still births (p<0.0001),
caesarean sections rates (p<0.001), perinatal admissions and deaths (p<0.001)among these babies when
compared with babies of normal weight. There was however a statistically significant better birth outcome
among LBWs weighing above 1.5kg when compared to those = 1.5kg.
Keywords: Prevalence, Birth weight, Perinatal, Outcome

from this part of the country. The purpose of this
study is therefore to determine the prevalence and
perinatal outcomes of low birth weight babies at
the University of Uyo Teaching Hospital.

INTRODUCTION
Low birth weight (LBW) infants defined
by the World Health Organization (WHO) as an
infant weighing less than 2500 grams constitute a
major health problem in the developing world, as
they contribute significantly to the
disproportionately high neonatal and infant
1-5.
mortality rates Besides being prone to increased
mortality, low birth weight babies also tend to
experience greater morbidity in terms of mental,
physical and neurological handicaps later in life
as well as an increased risk of cardiovascular
disease, hypertension and diabetes in adult life2, 4, 612
.
Foetal growth and birth weight are
influenced by a variety of factors racial, social and
economic among others, as well as specific
medical conditions that may be present or may
develop during pregnancy12.The birth weight of
the newborn has been described as the single most
important determinant of the chances of the
newborn to survive and to experience healthy
12
growth and development .
There have been previous international
reports and reports from other regions of Nigeria
about the prevalence and outcome of low birth
weight infants. However to the best knowledge of
the authors, there has been no previous report

MATERIALS AND METHODS
This retrospective study was carried out in
the maternity/neonatal intensive care units of the
University of Uyo Teaching Hospital, located in
the outskirts of Uyo, the capital of Akwa Ibom
State, in the South-South Zone of Nigeria. Data
was obtained from the records of all low birth
weight deliveries at the maternity unit of the
Hospital from January 2006 to December 2007
and included maternal age, parity, gestational age
at delivery and the foetal outcome. Data were
also obtained from the neonatal intensive care unit
of the same Hospital of all admissions and deaths
within the same period. A comparison of the
outcome of low birth weight infants was then
made with those babies weighing more than
2,500grams.
Statistical analysis of data was done using
2
the chi square (x ) and the student's T tests where
appropriate. A P value < 0.05 was considered as
statistically significant. Apgar score of less than7
at 5 minutes was regarded as birth asphyxia.
RESULTS
During the period under review, there
were 2,837 deliveries, 348(12.3%) of these were
LBW babies and were born to 319 mothers.
Table I shows some biosocial variables of these
mothers, the highest prevalence of LBW delivers
occurred among mothers aged 25-29 years
(42.8%), nulliparous mothers (35.1%) and

Departments of Obstetrics and Gynaecology1, and Paediatrics2,
University of Uyo Teaching Hospital Uyo
*Corresponding author: emembassey70@yahoo.com;
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booked women (71.6%). There was a slight
female preponderance among these babies
(53.7%) (M:F:1:1.2), majority of them (51.4%)
were delivered by spontaneous vertex delivery,
were singletons (80.7%) and were preterm
(62.1%) (Table 2). Eighty-nine (25.6%) of these
babies weighed less than 1.5kg.
During the period under review, there
were 177 still births, LBW babies accounted for
73 (41.2%) of these, giving a still birth rate of
209.8/1000 births. This was statistically
significant P<0.0001. LBW babies accounted for
only 133 (23.6%) of the 563 admissions to the
neonatal intensive care unit but 21 (77.8%) of the
neonatal deaths recorded during the same period.
This was statistically significant (x2=16.610, df-1,
P<0.001)(Table 3).
Table 4 shows the comparative birth
outcomes of LBWs = 1.5kg and< 1.5kg. There
were 35 (39.3%) still births among babies
weighing <1.5kg compared with 38 (14.7%) still
births among LBWs =1.5kg.
This was
statistically significant (p<0.001). There were
also statistically significant differences in birth
asphyxia between the two groups, 57.4% of
babies < 1.5kg had Apgar scores of< 7 at 5
minutes compare with 40.3% of babies =1.5kg,
(p<0.001).

Table 2: Sex Distribution, Mode of Delivery
and Gestational Age of the LBW
Babies n = 348
Variable
SEX
Male
Female

LBWs (%)
30 (8.6)
91(26.2)
149 (42.8)
60(17.2)
18 (5.2)

PARITY
0
1
2
3
4
=5
Not stated

641(22.6)
737(26)
550 (19.4)
375(13.2)
202 (7.1)
220 (7.8)
112 (3.9)

122 (35.1)
86 (24.7)
59 (16.9)
35 (9.9)
17 (4.9)
18(5.2)
11 (3.2)

BOOKING STATUS
Booked
2361(83.2)
Unbooked
476 (16.8)

249 (71.6)
99 (28.4)

161 (46.3)
187(53.7)

BIRTH WEIGHT
< 1.5kg
1.5-2.49kg

89 (25.6)
259 (74.4)

MODE OF DELIVERY
Spontaneous Vertex Delivery
Caesarean Section1
Assisted Breech Delivery
Vacuum Extraction
Laparotomy

179 (51.4)
43 (41.1)
22 (6.3)
3 (0.9)
1 (0.3)

GESTATIONAL AGE (WEEKS)
<28
38 (11.9)
28-30
48 (13.8)
31-33
42 (12.1)
34-36
88 (25.3)
37-40
62 (17.8)
>40
9 (2.6)
Not sure
61 (17.5)

Table 1: Maternal Biosocial Factors
Age
All Deliveries (%)
= 19
211 (7.4)
20-24
484 (17.1)
25-29
1133 (39.9)
30-34840
(29.6)
Not stated
169(6)

Number (%)

Table 3: Birth Outcome of LBW Babies
n=2,837
n=348
P Value
Variable
All
LBW (%)
deliveries (%)
Foetal Condition at
Birth
Still Birth
177 (6.2)
73(21)
X2 = 93.09
Live Births 2660 (93.8) 275 (79)
p < 0.0001
Perinatal Outcome
Admissions
563(19.8)
Deaths
27(0.95)
Mode of delivery
Spontaneous vaginal
Delivery
1702(60) 1
Caesarean
Section
833(29.4)
* Others
302(10.6)

133(38.2)
21(6)

X2=16.610
P<0.001

79(51.4)

X2=20.793

143(41.1)
26(7.5)

P< 0.001

* Others include instrumental deliveries, assisted
breech delivery, laparotomy.
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Table 4: Comparison of Birth Outcome Between
Babies =1.5kg And Those <1.5kg
Variable

n=259
=1.5kg

n=89
=1.5kg

Foetal Condition
At Birth
Still births
38(14.7) 35(39.3)
Live births
221(85.3) 54(60.7)
Apgar Scores at 5 mins
<7
89(40.3) 31(57.4)
>7
128(57.9) 18(33.3)
Not stated
4 (1.8)
5(9.3)

pregnancies in this Hospital had shown that
majority of teenage mothers(85.0%) booked for
and received antenatal care with its attendant
benefits15. Multiple pregnancies have also been
described as a major risk factor for LBW
delivery2,10,16and19.3% of these LBWs resulted
from multiple pregnancies. Preterm deliveries
and intrauterine growth restriction of some twins
are both important aetiological factors for the
increased incidence of LBWs in multi foetal
17
gestations . Prematurity (62.1%) and nulliparity
(35.1%) were however the main risk factors
identified in the study.
This study shows that there were more
adverse birth outcome among LBWs as there
were increased caesarean section rates, birth
asphyxia, still births and early neonatal deaths
among the LBW babies when compared with
babies of normal weight. However survival and
morbidity among LBW infants is also weight
related as there in a much better outcome among
larger LBW babies (weighing 1500grams-2499
grams) when compared with very low birth
weight babies (<1500grams and extreme low
birth weight babies) (<1000 grams) 5,18.This
observation was found in this study.
Advances in neonatal care have greatly
contributed to the survival of VLBW infants in
developed countries 18-21. Thus all very LBW
babies (<1500grams) should be offered a greater
chance of survival by admission into the neonatal
intensive care unit. It is currently the policy of
this institution to admit all LBW babies weighing
<1,800 grams into the neonatal intensive care
unit.
Limitations of this study included poor
record keeping, lack of control for some
maternal, biological, social and cultural variables
due to the retrospective nature of the study but it
is the view of the authors that based on the
objective of the study; the overall observations
remain valid to a great extent.
In conclusion, birth weight is a major
determinant of birth outcome. To reduce the
prevalence of LBWs, we advocate the provision
of antenatal care for all expectant mothers,
identification, prevention and treatment of
identified causes of preterm delivery and intra
uterine growth instruction. Provision of neonatal
intensive care facilities in developing countries
will significantly reduce the morbidity and
mortality among these infants 20.

P Value

x2 = 24.29
p < 0.001
x2 =15.22
p < 0.001

DISCUSSION
The incidence of LBWs in this study was
12.3% and was higher than 6.7% reported in
Osogbo, Nigeria1, comparable to the 12.64%
2
reported in Enugu, Nigeria , but much lower than
21.3% reported among Hausa infants in Katsina
also in Nigeria10. The wide disparity between
these reports in the same country could be a
reflection of the regional/cultural variations in
birth weight even in the same country. Enugu and
Uyo are located in the south-east and south-south
of the country respectively, Osogbo in the southwest and Katsina located in the north-west of
Nigeria. Furthermore the study in Katsina was
restricted only to Hausa infants who are the major
ethnic group found in that part of the country.
This is further corroborated by an earlier study by
11
Osuhor who studied LBWs in Malumfashi
which is close to Katsina in Northern Nigeria and
reported an incidence of 20%.
Factors identified as having a direct causal
impact on low birth weight, identified by Kramer
in his meta-analysis of 895 publications included
infants gender, social/ethnic origin, maternal
height, parity, gestational age and malarial
infection12. Some of these associations were also
2, 10,11,13,14
reported in previous Nigerian studies
.
A major deviation in this study however
was the low prevalence of low birth weights
among teenage mothers (4.6%) when compared
1,2,10-13
with other Nigerian studies
as majority of
LBWs occurred among mothers aged 20-29 in
this study. This may be due to the fact that most of
the pregnant women in the study fall into this age
range, but may also reflect a geographic/cultural
variation, as a previous study of teenage
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Gonoccocal Keratoconjunctivitis in Adult Patients
*Abraham EG, Itina, EI
ABSTRACT
Neisseria gonorhoeae is an agent of a highly contagious eye infection called Gonococcal keratoconjunctivitis.
Gonococcal eye infection in adults is not very common, so the clinical diagnosis may be delayed without high
suspicion index. Neonatal infection also known as gonococcal ophthalmia neonatorum affect babies during
the passage through the birth canal of an infected mother, but sporadic cases observed in older children as well
as adults typically has source as someone who has a genital infection with accidental infection of the eye. We
hereby present two cases of bilateral purulent keratoconjunctivitis in adult patients with gram-negative
intracellular diplococci, with a positive sexual history with a commercial sex worker in one of them.
Keywords: Adult, Gonoccocal Keratoconjunctivitis, High index suspicion, Antibiotics

individual with genital gonorrhoea can
accidentally infects his or her eyes by touching
them with contaminated fingers or fomites (e.g.
clothes, towels, etc.) that are contaminated with
the person's genital secretions. Also, a person may
become infected by coming in contact with the
contaminated fingers or fomites of another person
who has genital gonorrhoea1.
Epidemics may result from a person with
gonococcal conjunctivitis when infection is
passed by direct, non-intimate interpersonal
contact; contact with infected fomites (e.g.
clothes, towels, etc.) or transmission by flies.
Such epidemics usually take place in rural
communities and this has been linked to increased
number of flies following heavy rainfall1. So it is
possible for the infection to be quite mild
lingering for several weeks or months.1
A case can be confirmed by culture of N.
gonorrheae from conjunctival specimen or 2
positive Polymerase Chain Reaction (PCR) assay
for same specimen or a case may be probable if
there is clinically diagnosed illness and a gram
negative intracellular diploccocci on conjunctival
microscopy specimen. We report cases of two
young unmarried men who reported in our
hospital for treatment of bilateral purulent
conjunctivitis.

INTRODUCTION
Neisseria gonorheae is the agent of a
highly contagious eye infection called
Gonococcal keratoconjunctivitis. A single case
points to the possibility of an epidemic occurring,
therefore an urgent notification must be done and
investigation of the conditions of the infection
with a public health response is fundamental. It is
1
a notifiable disease but due to the uncommon case
of gonococcal eye infection, the clinical diagnosis
may be delayed. Therefore, it is imperative that a
rapid confirmatory culture for isolation of the
organisms as well as early parenteral antibiotic
treatment be instituted. This need to be done as the
effect of gonococcal conjunctivitis is directly
related to the severity of disease at the start of
2
satisfactory therapy . Usually, Gonococcal
conjunctivitis is a localised, fairly severe
infection of the conjunctiva with extreme
inflammation and copious purulent discharge
which may or may not be associated with
periorbital oedema but corneal ulceration,
perforation and blindness may occur if treatment
1
is not commenced timely. The causative agent,
Neisseria gonorrhea, can penetrate both broken
and intact cornea rapidly leading to
endophthalmitis. Neonatal infection usually
occurs during the passage of the baby through the
birth canal of an infected mother, while sporadic
cases seen in older children and adults usually
occur in an individual with a genital infection. An
Department of Ophthalmology, University of Uyo Teaching
Hospital, Uyo, Nigeria
*Corresponding author: ememabraham@yahoo.com
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CASE 1
A twenty three year old man reported in
the hospital with a 2-day history of bilateral
swollen lids, purulent discharge, difficulty in
opening the eyes, photophobia, redness of both
eyes, foreign body sensation and ocular pains.
Patient denied any urinary symptoms and any
form of unprotected sex. Examination showed
visual acuity (VA) of right eye (OD) 6/24, left eye
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(OS) 6/36. Swollen lids with matted lashes,
purulent discharge both eyes. Chemotic
conjunctiva, flourescein staining of cornea
showed punctuate epitheliopathy. Conjunctival
swab taken for gram stain and culture came back
positive for gram positive diplococci. Patient
turned down admission because of financial
constraints. He was placed on daily ceftriaxone
1.0g daily for three days, topical ciprofloxacin
0.3% and steroid ointment. Patient was reviewed
the following day and noted that the discharge had
reduced in quantity and by the third day, his vision
was 6/9 both eyes (OU), conjunctival chemosis
and lid oedema had reduced considerably. Patient
was seen a week later and his vision had returned
to 6/6 OU

discharge, chemosis and vision improved. By the
third day discharge had stopped and vision
improved to 6/12, but still injected because of the
bilateral nasal pterygia. Vision further improved
to 6/9 by 1 week and he was lost to follow up.

CASE 2
A 28 year old bricklayer single male
reported in the hospital with a one week history of
purulent discharge both eyes. There was
associated ocular pains, redness, photophobia and
reduction in vision. He described the purulent
discharge as 'running like tap water'. The above
symptoms occurred 2 days after instilling his own
urine into the eyes as treatment for red eye
“Apollo”. Patient said he had earlier been
managed for inflamed nasal pterygium. He also
admitted to a previous episode of pain on
micturition about 2-3 days prior to unset of eye
symptoms which he treated with some unknown
drugs from a patent medicine dealer. He had also
used various topical medication (which he could
not name) including chloramphenicol. Patient
was involved in unprotected sex with a prostitute
while on duty in another town outside his town of
residence 2 weeks prior to unset of symptoms.
Examination showed VA 3/60 both eye (OU).
Swollen, hyperaemic lids with matted lashes,
chemotic conjunctiva, pseudomembrane, copious
purulent discharge. Flourescein stain showed
punctuate epitheliopathy. Conjunctival swab
taken for culture came back negative. Patient was
asked to screen for HIV but refused. Ocular
toileting with normal saline was done. Patient
could not be admitted into the ward because of the
challenge in the health sector at that time and so
was treated on out- patient basis. Intravenous
ceftriazone 2.0gm daily for 3days, topical
ciprofloxacin 0.3%, and topical corticosteroid
was administered. Patient was encouraged to
bring sexual partner. Day following start of
treatment, there was marked decrease in

Figure 1: Before Treatment

Figure 2: After Treatment
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azithromycin orally. In these two circumstances,
a test of cure for these patients should be carried
out a week after treatment. Furthermore, the
CDC recommended that every patient with adult
gonococcal conjunctivitis be hospitalised and a
5-day course of high doses of parenteral
antibiotics like penicillin or cephalosporin be
administered.5-8. For the treatment of PPNG
conjunctivitis, the CDC recommends the
administration of 1.0g of cefoxitin or 500mg of
cefotaxine intravenously (iv) four times a day or
1.0g of ceftriaxone intramuscularly (im) daily for
five days. WHO recommends cefotaxime 1.0g iv
four times a day for 5 days or im spectinomycin
2.0g for 3 days. Recently, oral norfloxacin 1200g
for 3 days has been suggested as a helpful
substitute for adult gonococcal
keratoconjunctivitis (AGK) particularly for
8
PPNG strains .
In our case series, we used 1.0g ceftriaxone daily
for 3 days in the first case and 2.0g daily for three
days in the second case because of suspected
corneal involvement as recommended by Basic
9
and Clinical Science Course, Section 8 .

DISCUSSION
Gonoccocal keratoconjunctivitis in adults
is rare when compared to neonatal
keratoconjunctivitis. Presentation is with very
profuse hyperacute discharge, lid swelling, severe
conjunctival chemosis and hyperaemia; epithelial
or stromal keratitis. The period of incubation of
gonoccocal ocular infection generally has a range
from 3-19 days, and urethral symptoms most of
the time precede ocular symptoms for one to
3
several weeks. Gonoccocal ophthalmic infection
should always be considered in the differential
diagnosis of purulent conjunctivitis in both adults
and neonates. The genital symptoms may be
absent and even if present, the patient may not
readily link the present ocular complaint to the
genital infection. The degree to which the cornea
is involved is highly variable, but common
presentations like marginal corneal melt,
subepithelial or stromal infiltrates and a discrete
oedema of the entire surface of the cornea are
4
often seen. Infection usually results from
autoinoculation from infected urethral discharge
as in our second case where infected urine from
patient was used as traditional eye medication
(TEM). It can also result from making contact
with fingers that are contaminated or fomite of
1
someone with genital gonorrhea. This may be the
possible route of infection in the first presented
case. Prompt initiation of adequate antibiotic
therapy will affect the final outcome.
Complications from ocular gonoccocal infection
can be prevented where there is high index of
suspicion and so, prompt parenteral antibiotic that
will cover both the penicillin-sensitive and
penicillinase-producing strains of N.
gonorrhoeae (PPNG) should be instituted.
The Centres for Disease Control and
Prevention (CDC) at present approves
combination therapy with a single intramuscular
(IM) dose of ceftriaxone 250mg in addition to
either a single dose of azithromycin 1g orally or
doxycycline 100mg orally twice daily for 7 days
for cases of uncomplicated urogenital, anorectal,
5-8
and pharyngeal gonorrhea. This is because most
gonococci infection in United States are
susceptible to doxycycline and azithromycin.
Where ceftriaxone is unavailable, cefixime
400mg orally, in addition to either azithromycin
1g orally or doxycycline 100mg twice daily for 7
days should be given. For those patients who are
allergic to the cephalosporins, the CDC
recommends use of a single 2g dose of

CONCLUSION
Adult gonoccocal keratoconjunctivitis,
though rare when compared with neonatal cases,
is still seen as sporadic cases in our environment,
therefore clinicians should adopt a high index of
suspicion since prompt appropriate therapy is the
key to prevention of grave sequelae.
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Anaesthesia and the Prone Position: A Case Report and Review of Literature
1

*Edubio MN , Eguma SA

2

ABSTRACT
The patient was a 14year old boy with a diagnosis of posterior cranial fossa tumour scheduled for suboccipital
craniectomy and supratentorial craniotomy. Under general anaesthesia, with relaxant technique and
mechanical ventilation, the tumour was excised in a prone head-up position. Intraoperative, the patient was
closely monitored with a pulse oximeter, non-invasive blood pressure monitor, a 5-lead ECG, an end-tidal
carbon dioxide monitor, and a urinary catheter. The patient was moderately hyperventilated to an end tidal
carbon dioxide (ETCO2) of between 3.7-4.2kPa throughout surgery and transfused 2units of whole blood.
While no direct complication of the prone position was noted throughout the duration of this surgery,
intraoperative complications included fluctuations in blood pressure and episodes of tachyarrhythmia that
needed no direct interventions. Neuroanaesthesia in the prone position will continuously remain a challenge to
the anaesthetist, not only because of this abnormal position, but also the physiological changes occasioned by
this position.
Keywords: general anaesthesia, posterior cranial fossa tumour, prone position.

INTRODUCTION
The posterior fossa is a compact and rigid
compartment with poor compliance. Small
additional volume (e.g. tumour) within the space
can result in significant elevation of the
compartmental pressure resulting in lifethreatening brainstem compression1. This fossa
contains many important structures including the
brainstem, cerebellum and lower cranial nerves.
The cerebrospinal fluid (CSF) pathway is very
narrow through the cerebral aqueduct and any
obstruction can cause hydrocephalus, which can
result in a significant increase in intracranial
1
pressure (ICP) . Tumours are the commonest
pathology affecting the posterior fossa. They
account for more than 60% of all brain tumours in
2
children . The prone position offers good access
to structures in the midline, but care should be
taken to avoid abdominal compression to
minimize surgical bleeding. The prone position is
associated with significant cardiovascular
changes and problems with airway
maintenance.This case report seeks to highlight
the challenges of the prone position to the
anaesthetist and principles of neuroanaesthesia.

CASE REPORT
The patient, a 14-year old junior
secondary school male student, presented with a
five month history of increased size of the head
and an inability to walk. He was well until about
ten months prior to presentation when he was
noticed to be sleeping excessively, walking with a
staggering gait and complaining of blurred vision.
About five months after the onset of symptoms,
progressive enlargement of the head was noticed.
There was associated throbbing headache and
occasional projectile vomiting. There was no
history of fever, neck stiffness or convulsion.
Patient was initially incontinent of both urine and
faeces for about 3months, but regained some
control later. His appetite was poor with
associated weight loss. There was no history of
trauma to the head.
Examination revealed an afebrile but
drowsy and aphasic patient, who was not in
obvious respiratory distress, and was not pale. He
was moderately dehydrated and wasted, with
generalised café-au-lait spots. Occipito-frontal
circumference (OFC) was 66cm with closed
anterior frontanelle. Visual acuity of 2/6
bilaterally and fundoscopy revealed
papilloedema. Other cranial nerves were grossly
intact. Muscle power was 3/5 in the upper limbs,
and 2/5 in both lower limbs. There was hypotonia
and hyperreflexia in all four limbs with loss of
muscle bulk. Sensory sensation was preserved.
He weighed 32kg.
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The pulse rate was 80 beats/minute, full
and regular, blood pressure was 110/80mmHg,
and heart sounds were S1 and S2 only. The
respiratory rate was 20cycles/minute, breath
sounds were vesicular and both lung fields were
clinically clear. A Full Blood Count and Serum
Urea and Electrolytes were within normal values.
Skull x-ray showed an enlarged cranium with thin
skull bones.
Magnetic resonance imaging showed
th
triventricular dilatation with normal 4 ventricle.
There was a large cystic lesion in the posterior
fossa; infratentorially compressing the midbrain
and pons anteriorly. Generalised cerebral oedema
was clearly evident. These features were in
keeping with haemangioblastoma of the posterior
fossa. A diagnosis of hydrocephalus with
quadriparaesis secondary to haemangioblastoma
of the posterior cranial fossa was made. He was
scheduled for ventriculo-peritoneal (V-P) shunt
and posterior fossa craniectomy.
The patient had no previous exposure to
anaesthesia, no allergy to any drug, and was not a
sickle cell disease patient, asthmatic or diabetic.
He was on tablet acetazolamide 0.25mg twice
daily. Airway assessment was Mallampati II with
an American Society of Anesthesiologists (ASA)
physical health status score of ASA III. An
informed consent was obtained from the father
and he was placed on nil per os (NPO) after
dinner. He was told to take his drug by 6:00am on
the day of surgery with a tablespoonful of water.
Three pints of whole blood were ordered grouped
and cross-matched. Intravenous dexamethasone
4mg 6hourly was prescribed. Intravenous fluid
was limited to 30ml/kg/day.
In the theatre, the Drager anaesthetic
machine was checked and drugs drawn and
labelled. Patient was placed in the supine position
on the operating table, and recorded vital signs
were within normal limits. Non-invasive blood
pressure was set to measure at 3-minute intervals.
An intravenous line was set up on the left forearm
with 18G cannulae and maintained with 500ml of
normal saline. Oxygen saturation was 96% on
room air and axillary temperature was 370C.
Patient was catheterized, preoxygenated
and premedicated with atropine 0.4mg
intravenously. This was followed by intravenous
sodium thiopentone 200mg and application of
cricoid pressure by an assistant as soon as
consciousness was lost. Laryngoscopy and
intubation, with a size 6.0mm low-pressure highvolume cuffed endotracheal tube (ETT), was

facilitated with suxamethonium 50mg
intravenously. The cuff was inflated and the ETT
connected to the ventilator through a mainstream
capnometer. The position of the ETT was verified
by auscultation and by the capnograph before it
was secured firmly with adhesive plaster.
The ventilatory mode was intermittent
positive pressure ventilation (IPPV), at a rate of
14cycles/min, oxygen flow rate 5L/min and tidal
volume at 250ml. The isoflurane vaporizer was
turned on and adjusted based on vital signs.
Atracurium 20mg and morphine 5mg were
administered intravenously.
With assistance, patient was placed in the
prone (ventral decubitus) position, with elevation
of the head, after disconnecting the anaesthetic
circuit and monitors for about 10 seconds (Fig 1).
The anaesthetic circuit and monitors were then
reconnected. The position and centrality of the
endotracheal tube was rechecked. Pillows were
placed under the chest and pelvis, with padding
for the knees, ankles, elbows and wrists. The
abdomen was left free. The elevated head of the
patient was held between the pins of a Mayfield 3point fixator. A 5-lead ECG was attached
ventrally on the patient. Intravenous ceftriazone
750mg was given as antibiotic prophylaxis.
The patient was cleaned, draped and the
scalp infiltrated with 10ml of 1% lidocaine with
adrenaline 1:200,000. A tubed occipital
ventriculostomy was performed to enable
external ventricular drainage (EVD). The patient
was moderately hyperventilated to an end tidal
carbon dioxide (ETCO2) of between 3.7-4.2kPa
before the establishment of EVD. Through a right
hockey stick incision, suboccipital craniectomy
and supratentorial craniotomy were done, and the
cystic tumour exposed and excised.
The blood pressure fluctuated between
130/100-90/60mmHg; mean arterial pressure was
between 70-110mmHg. There were episodes of
tachyarrhythmia for less than 60 seconds on the
ECG tracing, with return of sinus rhythm without
the use of an antiarrhythmic agent. The heart rate
ranged between 70-160beats/min. In the course of
the 6-hour operation, the patient was transfused
with two pints of whole blood, and had 750ml of
0.9% saline. He lost approximately 950ml of
blood and had made 580ml of clear urine. At the
end of surgery, the patient was repositioned
supine and residual muscle relaxant was reversed.
The pharynx was suctioned and patient was
extubated awake.
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He was transferred to the ICU with
oxygen via a facemask, from where he was moved
to the neurosurgical ward after 72hours.
Postoperatively, patient was placed on
intravenous ceftriaxone 750mg 12hourly and
gentamicin 40mg 8hurly. Intravenous fluid was
changed to 5% dextrose saline 500ml 12hourly.
Intramuscular morphine was given at 2.5mg
4hourly.

volume of intracranial contents held within the
confines of the cranium. Compensatory
mechanisms initially reduce the effect of an
intracranial space-occupying lesion on ICP. These
mechanisms involve displacement of
cerebrospinal fluid (CSF) into the spinal
subarachnoid space, increased absorption of CSF,
and a reduction in intracranial blood volume.
Eventually these mechanisms become
overwhelmed and further small increases in
intracranial volume result in a steep rise in
5
intracranial pressure .
When ICP exceeds 30mmHg, cerebral
blood flow (CBF) progressively decreases and a
vicious cycle is established: ischaemia causes
brain oedema, which in turn increase ICP,
resulting in more ischaemia. If left unchecked,
this cycle continues until the patient dies of
progressive neurological damage or catastrophic
5
herniation .
Vomiting in the patient could have led to
depletion of intravascular fluid volume with the
possibility of hypotension during induction.
However, correction of fluid deficit must be done
with caution to avoid increasing ICP. Patient was
commenced on an oral diuretic tablet,
acetazolamide, 48hours before surgery. Vomiting,
with the use of a diuretic, can readily lead to
electrolyte imbalance. Electrolyte check was
however within normal limits. The only obvious
neurological involvements were the reduced
visual acuity and quadriparaesis. These were
considered important as patient was to be placed
in the prone position.
Our patient was commenced on
intravenous dexamethasone 24 hours before
surgery to reduce ICP. Corticosteroids reduce
oedema surrounding tumours and abscess but
have no role in head injury. They however take
several hours to work5. The choice of intravenous
0.9% saline is important to maintain intravascular
volume and cerebral perfusion pressure (CPP).
Hypotonic solutions such as 5% dextrose should
be avoided as fluid flux across the blood-brain
barrier is determined by plasma osmolality and
not oncotic pressure. Maintenance of a high
normal osmolality is therefore essential.
Avoiding factors that can lead to an
increase in cerebral blood flow (CBF) will
prevent a rise in ICP. These factors include
hypercarbia, hypoxia, hypertension and
hypothermia. Intermittent positive pressure
ventilation was used in this patient to control

Fig 1: Patient in the Prone Head-up Position with
a May field 3-point fixator
DISCUSSION
Posterior fossa tumours are more likely to
be primary brain tumours, and are more common
in children than in adult 3. They also tend to be
more common in females than in males (M: F
ratio of 1:1.8)3. Surgery involving the posterior
fossa can result in direct cranial nerve injury or in
oedema that can compress cranial nerves.
Bilateral vocal cord paralysis leading to postobstructive pulmonary oedema has been
4
described .
In the preanaesthetic evaluation of
patients, assessment of the level of consciousness
is important as it reveals the severity of the disease
condition, and possible impairment of airway
reflexes. The presence of bulbar palsy may lead to
silent aspiration. Our patient was drowsy but
conscious and was not in respiratory distress, he
was able to swallow and chest findings were
within normal limits.
The presence of raised intracranial
pressure (ICP) in this patient was evident
clinically by headache, vomiting, papilloedema
and hydrocephalus. Magnetic resonance imaging
(MRI)of the cranium also revealed generalised
cerebral oedema. While the normal ICP is 512mmHg, changes in ICP reflect changes in the
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5

PaCO2, to between 38-42mmHg, and ensure good
oxygenation. Provision of adequate analgesia,
using intravenous morphine, was ensured. Opioid
analgesics have little effects on CBF and ICP if an
5
increase in PaCO2 is avoided . Mannitol, in doses
of 0.25-1.0g/kg given over 15min, is especially
effective in rapidly decreasing ICP. This can be
given alone or with the loop diuretic furosemide
0.25-1.0mg/kg.
Laryngoscopy and intubation, if
improperly performed, can severely compromise
intracranial dynamics and increase morbidity.
Every patient with raised ICP has an increased
risk of aspiration and almost always requires
positive pressure respiration; both of which are
6
limitations of the LMA .
The patient was given lidocaine 30mg
intravenously before laryngoscopy. Alternatively,
the short acting selective beta-blocker esmolol
(0.25-0.5mg/kg i.v.) or an additional small dose of
thiopentone or propofol can be administered to
maintained mean arterial pressure in the desired
range.
With the exception of ketamine, all
intravenous anaesthetic induction agents decrease
cerebral metabolism, CBF and ICP. Ketamine
increases ICP and should be avoided.
Autoregulation of the cerebral circulation is well
maintained during propofol/thiopentone
anaesthesia. Suxamethonium, which was used to
facilitate intubation in this patient, causes a
marginal and transient rise in ICP and increases
venous pressure. If there are contraindications to
the use of suxamethonium, rocuronium (0.61.2mg/kg) provides excellent intubating
conditions in 50-60sec7.
Vecuronium is more cardiostable than
pancuronium and atracurium, and would have
been preferred but was not available.
Pancuronium increases heart rate and blood
pressure due to vagolysis and sympathetic
stimulation. Complete neuromuscular blockade
should be verified with a nerve stimulator before
laryngoscopy to prevent coughing and associated
increase in ICP.
Anaesthesia in this patient was
maintained with isoflurane. Volatile anaesthetic
agents uncouple metabolism and blood flow;
reducing cerebral metabolism while increasing
CBF and ICP. They abolish autoregulation in
sufficient doses. Intracranial pressure is not
affected by concentrations of less than one
minimum alveolar concentration (MAC) of

isoflurane, sevoflurane and desflurane .
Enflurane may cause seizures, particularly with
hypocapnia, and has no place in
neuroanaesthesia. Isoflurane increases ICP the
least and halothane the most.
The application of the pins of a Mayfield
3-point fixator can elicit severe haemodynamic
responses. Costello et al.8 found oral clonidine
premedication to be effective in reducing the
mean arterial blood pressure increase resulting
from this application. A combination of
adrenaline and lidocaine was used to infiltrate the
scalp prior to skin incision. This attenuates the
hypertension adrenaline alone would have
caused, but can result in a biphasic hypotensive
9
response . Adrenaline also prolongs the action of
lidocaine because of its vasoconstrictive effect.
In the prone position, the chest and pelvis
should be adequately supported, as was done in
this case, to avoid abdominal compression, which
will result in increased cerebral venous pressure,
splitting of the diaphragm and attendant
respiratory compromise. Also, the circulatory
dynamics vary according to the postural
modification used. In the case presented, there
was a slight head-up rotation of the chassis of the
table. In this position, pooling of venous blood in
distensible dependant vessels is likely to occur.
The mean vascular pressures are decreased
according to the distance above the heart. Air
entrainment in open veins is possible and
conjunctival oedema is less evident or absent.
16
Backofen et al . found that even the carefully
established and supported prone position caused a
significant fall in stroke volume and cardiac
index, despite the development of increased
vascular resistance in both systemic and
pulmonary circulation. However, no significant
changes were detected in mean arterial pressure,
right atrial pressure, or pulmonary artery
occlusion pressure.
Proper positioning can retain more nearly
normal pulmonary compliance by minimizing the
cephalad shift of the diaphragm caused by
compressed abdominal viscera. If a patient is
positioned so that the abdomen hangs free, the
loss of functional residual capacity is less in the
prone position than in either the supine or the
lateral positions.
The prone position, and any position that
requires extreme neck flexion or twisting, can be
associated with endotracheal tube obstruction and
venous congestion. Biting of the endotracheal
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tube by a patient who is not sufficiently
anaesthetized may also cause obstruction of the
11
endotracheal tube . A short bite block that does
not extend to the back of the tongue may be
inserted and secured to prevent this. If there is any
doubt as to whether the ETT is obstructed, a
suction catheter can be passed into the
endotracheal tube and any difficult or impossible
passage will confirm partial or complete
obstruction12. None of these precautions were
required in the management of the index case.
A reinforced endotracheal tube or a
standard oral airway may reduce the likelihood of
endotracheal tube obstruction related to head
position and can be used electively if the
12
probability of obstruction is high . Even with all
these measures, care should still be taken to avoid
flexion of the neck that can potentially cause
spinal cord injuries, or contribute to swelling of
the head, tongue and neck.
Inadvertent extubation may occur
secondary to positioning and repositioning,
surgical manipulation, head movement, coughing
and loosening of the adhesive tape. The
management of inadvertent extubation depends
on the position of the patient and accessibility of
the airway. Mask ventilation should always be
tried as the first step in re-establishing the airway.
Even in the prone position, direct
laryngoscopy is a possibility. If not surgically
contraindicated, turning the patient's head to the
right side facilitates reintubation if required, since
it allows for laryngoscopy from the right side of
the mouth. In an emergency, the patient may have
to be positioned supine and the head pins or
stereotactic head frame removed to facilitate
intubation.
If direct laryngoscopy is impossible, an
LMA may be used to re-establish oxygenation
and ventilation. Fibreoptic endotracheal
intubation may be facilitated through the LMA. If
an airway cannot be secured quickly with the
LMA, a Combitube may provide an alternative
option13. Tracheal jet ventilation with a 14 or 1614
gauge needle as described by Benumof et al. can
provide effective oxygenation in an emergency
situation but would appear to be severely limited
in the prone position.
Taylor et al.15 reported a successful CPR,
with defibrillation, in the prone position after
cardiac arrest. In their opinion, prone
resuscitation should always be considered as a

first response in the event of cardiac arrest during
prone surgery.
Although no complications, as a result of
the prone position, was seen in this patient, other
complications of the prone position to which there
should be constant attention are retinal ischaemia
and blindness from orbital compression. This
problem may be compounded by low arterial
pressure, low haematocrit level, and poor cerebral
venous drainage16.
Air embolization is a potential lethal
complication of the prone position. Venous air
embolism occurs in the presence of a pressure
differential at two different sites of the venous
system, which in turn causes a negative pressure
or sub-atmospheric gradient between the right
atrium and the cranial venous sinuses. When the
venous system of the central nervous system is
exposed to environmental pressure and there is a
difference of at least 5 cm of H2O between the two
sites, there will be air inflow. In humans, the lethal
2
dose of air embolism is 3-4 mL/kg . The volume
of air in the venous system that may trigger
clinical manifestations is around 100 mL for the
adult17.
Our patient was monitored using a noninvasive blood pressure monitor, a pulse
oximeter, an axillary temperature probe, an
ETCO2 monitor, a urinary catheter, and a 5-lead
ECG. Rapid blood pressure changes occurring
during induction, hyperventilation, intubation,
positioning, surgical manipulation, and
emergence necessitate continuous blood (direct
intra-arterial) pressure monitoring. This facility
was not immediately available.
Electrophysiological monitor can be used to
detect nerve injury depending upon the neural
pathway at risk during the procedure.
Spontaneous of evoked electromyographic
activity, somatosensory evoked potentials, or
brainstem auditory evoked potentials are
frequently employed.
Arterial blood gas measurements are
necessary to closely regulate PaCO 2, as
measurement of ETCO2 alone cannot be relied
upon for precise regulation of ventilation. The
arterial to end-tidal CO2 gradient should be
determined. The ETCO2 does not provide a stable
reflection of PaCO2 in many patients undergoing
18
5
craniotomies since ETCO2 is lower than PaCO2 .
The timing and technique of extubation of
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extubation in the neurological patient are just as
critical as those of intubation. Ideally, the ETT
should be removed before the patient is aware of
its uncomfortable presence, as this can trigger
physiological responses detrimental to cerebral
perfusion12. Though some anaesthetists favour
“deep extubation” over “awake extubation” to
avoid such complications, studies comparing the
incidence of coughing and bucking after deep and
awake extubation do not support the belief that
deep extubation decreases the incidence of such
19,20
events . Our patient was extubated awake to
properly assess his reflexes. As a result of the
many surgical and non-surgical issues that make
evaluation of the anaesthetized patient's readiness
for extubation difficult, extubating awake seems
appropriate for most surgical patients12.
The cardiovascular and intracranial
effects of extubation in the awake patient can be
effectively blunted with the intravenous
administration of 1.5-2.0mg/kg of plain lidocaine
or a small dose (2-5mg) of esmolol one to two
minutes before the planned extubation.

5)

6)

7)

8)

9)

CONCLUSION
Neuroanaesthesia in the prone position
will continuously remain a challenge to the
anaesthetist, not only because of this abnormal
position, but also the physiological changes
occasioned by this position. A detailed knowledge
of the issues involved and a care conduct of
anaesthesia in this position is a must for a
successful outcome.

10)

11)

12)
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