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ABSTRACT

This study described the profile of breast pathology based on
records from a reference histopathology laboratory in Yemen of
773 women with positive biopsy or mastectomy findings. Cancers
were classified according to the International classification of
diseases for oncology. Benign lesions were found in 79.9% of
cases. Fibroadenoma was the most prevalent lesion (%" . +) with
a mean age at presentation of 22.2 years, followed by fibrocystic
disease (27.4%) and breast inflammation (13.1%). Invasive
carcinoma was found in '¢° cases (20.1%), at a mean age of
44.7 years.
Introduction

Globally, breast cancer ranks first among cancers affecting
women [1]. It has been found to be the main cause of death from
cancer, second to Ilung cancer in some countries [1,2].
Worldwide 1 in 10 women is affected by breast cancer during
their lifetime [3]. There is also the problem of benign tumours
reported to be premalignant and the increased risk of developing
breast cancer associated with proliferative fibrocystic diseases of
the breast [4]. Furthermore, it is very important to differentiate
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between benign and malignant breast diseases in view of the
clinical similarities between them [3]. Therefore, every change in
the breast should be evaluated carefully for early detection of
possible precancerous elements.
In Yemen, the magnitude of the problem of breast diseases is
not yet known. There has been one limited study of breast
cancers in the south-eastern governorates [5]. The current study
aimed to describe the profile of breast lesions in the records of
women with positive biopsy or mastectomy findings from a
reference laboratory in Yemen.

Methods

The data were the results of all fine-needle breast biopsies,
excisional breast biopsies and biopsies of mastectomies carried
out between January 1997 and December 2001 in a
histopathology laboratory in Yemen. The laboratory is one of the
4 major histopathology laboratories in Yemen and a reference
laboratory for different hospitals and clinics throughout the
country. Biopsies from male patients and biopsies that did not
produce a clear and confirmed diagnosis were excluded (n = 77).
Data were complete for the purpose of the study in 773 out of
850 records (90.9%) Cancers were classified according to the
International classification of diseases for oncology (3rd edition)
[6]. Data about histopathological diagnosis, site of the lesion and
women’s age were analyzed by SPSS to find means and
standard deviations.

Results

Specimens from 773 patients had positive findings. The major
diagnoses were fibro-adenoma (in 30.1% of cases) at a mean age
of 22.2 years, fibrocystic disease (27.4%) at a mean age of 30.2
years, invasive carcinoma (20.1%) at a mean age of 44.7 years
and breast inflammation (13.1%) at a mean age of 33.1 years
(Table 1). Other disorders were lactating adenoma, tubular
adenoma and miscellaneous disorders.
Of the carcinoma cases, 137/155 (88.4%) were the ductal type.
The remainder were lobular carcinoma (7 cases, 4.5%), medullary
carcinoma (5 cases, 3.2%), intraductal carcinoma with Paget’s
disease (3 cases), mixed ductal-lobular carcinoma (2 cases) and
tubular carcinoma (1 case).
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Table( 1). Distribution of breast diseases in women with positive findings on

breast bio

Disease

Fibroadenoma | 233

Fibrocystic
disease

Carcinoma

Inflammation 101

Lactating
adenoma

Tubular
adenoma

Other

Total

sy and mean age .
Total Left breast | Right breat | Both Age (years)
breast
No % No % No % No % mean %
age
30.1 301 44.2 | 124 53.2 | 6 2.6 22.2 (6.8)
212 27.4 94 44.3 | 108 50.9 | 10 4.7 30.6 (10.5)
1565 20.1 92 59.4 | 63 40.6 |0 - 44.7 (12.4)
13.1 54 53.5 | 47 46.5 |0 - 33.1 (10.0)
30 3.9 13 44.3 | 16 533 | 1 3.3 28.3 (6.4)
13 1.7 7 53.8 | 6 46.2 | 0 - 27.9 (7.8)
29 3.8 12 41.4 | 17 586 |0 - 37.1 (16.2)
773 100.0 | 375 48.3 | 381 49.3 | 17 2.3 31.3 (12.8)

SD= standard deviation.

Most of the patients with fibrocystic changes had a simple type
(181/212 cases, 85.4%); 30 patients (14.2%) had proliferative
fibrocystic changes without atypia and 1 case was with atypia.
Of the cases of inflammation, 45/101 (44.6%) were chronic
mastitis. The others were duct ectasia (40 cases), galactocoele
(6 cases), fat necrosis (5 cases), plasma cell mastitis (3 cases)
and granulomatous mastitis (2 cases).
Miscellaneous disorders found were: normal breast tissue (6
cases), hyperplastic adipose tissue (2 cases), phylloides tumour
(3 cases), malignant fibrous histiocytoma (3 cases), benign
fibrous histiocytoma (2 cases), non-Hodgkin’s lymphoma (2
cases), intraduct papilloma (2 cases), fibrosarcoma (2 cases),
and leiomyoma, small cell tumour, stromal sarcoma,
haemangioma, granular cell tumour, angiosarcoma and lipoma
(1 case each).
Carcinoma affected the left breast more than the right one
(69.4% versus 40.6%), so too did inflammation. Fibroadenoma
and fibrocystic disease, however, affected the right breast more
than the left one (Table 1).
Table 2 shows the age distribution of cases. The peak
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incidence for fibroadenoma cases was at ages 11-20 years
(61.4% of cases) and for fibrocystic disease was 21-30 years
(42.9%). For carcinoma cases the peak incidence was in the
age group 41-50 years (34.2%), followed by age 31-40 years
(24.5%).

Table( 2). Type of breast diseases by age

Age | Fibroadenom | Fibrocyst | Carcinom | Inflammat | Lactating | Tubular Others

a ic a ion adenoma | adenoma

No % No | % No | % No | % No | % No | % No | %
11-20 | 143 61.4 41 [ 19.3 | 5 3.2 7 6.9 4 13.3 | 4 30.8 |7 24.1
21-30 | 68 29.2 91 (429 |22 | 14.2 |42 | 41.6 17 | 56.7 | 4 30.8 | 4 13.8
31-40 | 18 7.7 50 | 236 [38 | 245 |39 (386 |8 26.7 |5 385 |8 27.6
41-50 | 3 1.3 20 | 9.4 53 | 342 (10 |99 1 3.3 0 5 17.2
51-60 | 1 0.4 10 | 4.7 24 (155 |2 2.0 0 0 2 6.9
>60 0 0 - 13 | 84 1 1.0 0 0 3 10.3
Total | 233 100.0 21 | 100.0 ( 15 | 100.0 | 10 | 100.0 | 30 | 100.0 | 13 100. | 29 | 100.0

2 5 1 0
Discussion

Most studies on female breast pathologies in different centers in
the Eastern Mediterranean Region have concentrated mainly on
malignant neoplasms [5,7—12] and there are few reports
addressing the pattern of all breast diseases [13—17]. The
present study is the first focusing on the pattern of different
breast diseases in Yemen.
This study revealed that about 80% of women with positive
biopsy results had non-malignant changes. This finding is
comparable with other results reported in Saudi Arabia [13,14].
The most frequent benign tumour in our study was
fibroadenoma, constituting 30.1% of all cases. Similar results
were obtained from other studies in Saudi Arabia [13,14].
Different results were observed in studies from the United
States of America (18.5%) [18], United Kingdom (7.7%) [19],
American blacks (34.7%) [20] and Africans [21]. Racial
predisposing factors have to be considered in this issue, as the
frequency of fibroadenoma is higher among blacks and lower
among Euro-American female patients [4,22].
Non-neoplastic fibrocystic lesions of the breast ranked second
in our study (27.4%), and this is comparable with one study
from Saudi Arabia (24.1%) [14], but different from other studies
in that country (13.1% and 12%) [13,23]. Fibrocystic diseases
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are more frequent in referrals in the United Kingdom (37%) [19]
and the United States of America (33.9%) [18]. Hormonal
imbalance with prolonged exposure to oestrogen s
hypothesized to be the main cause of these disorders [4]. The
lower frequency in our society could be due to cultural factors
which deter women from consulting medical staff who are
predominantly men. Simple fibrocystic disease comprised most
of the cases of fibrocystic disease in our study (around 85%)
and this is less dangerous than proliferative fibrocystic disease
(15%), which is associated with an increased risk of breast
cancer [4,22]. Research has shown an association with
carcinoma of the breast among female relatives of patients
suffering from proliferative fibrocystic disease; thus clinical
surveillance should be carried out with both the patient and their
female relatives [4,24,25].
Inflammation of the breast was found in 13.1% of biopsies. The
pattern of inflammatory breast disease in our study is relatively
close to that observed in Saudi Arabia and Jordan [14,15].
Social factors and personal behaviours could be the possible
cause of this condition where repeated pregnancies and
lactations with accompanying change of breast physiology
predispose women to breast infections.
Cancer of the breast constituted about 20% of biopsies in our
study. This result is comparable with results from other studies
in the region [13,14]. A previous study in Yemen showed that
cancer of the breast ranked first among malignant neoplasms
affecting women, along with gastrointestinal tract malignancies
[26]. Invasive ductal carcinoma was the predominant type in our
study, affecting 88% of women with carcinoma, a finding which
is comparable with many studies [5,17,18,23,25,27]. The left
breast was more affected than the right one, which was also
seen in the study from Oman [17]. The tendency for the left
breast to be affected has been reported before [28], although
the reasons are unclear.
The mean age of our carcinoma patients was 44.7 years, which
is close to that found in patients in other studies in Yemen [5],
Oman [17], Saudi Arabia [12-14,23], Egypt [10], Kuwait [10],
Sudan [29], Lebanon [30], Jordan [11,15] and Palestine [31].
This study and reports from other Arab countries all concur that
the peak incidence of breast cancer is higher around 10 years
earlier in Arab countries compared with Europe and America
[18].

The current study cannot explain trends of breast diseases
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between different countries. Factors such as age, genetics,
racial, social, cultural, hormonal [4,22] and dietary habits may
play a role. However, the overall results of this study are in
concordance with studies performed in other Arab countries
[5,10-15,17,23,29-31].

Conclusion
This study has shown that fibroadenomas, fibrocystic diseases,
invasive carcinomas and inflammations were the major breast
disorders among Yemeni female patients. About 80% of these
diseases were benign and 20% of breast lesions were
malignant and were found in a relatively young age group.
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Abstract:

An intervention study was conducted in Khamir, north of
Sana’a, for control of wurinary schistosomiasis using
chemotherapy and health education. The validity and cost—
effectiveness of reagent strips as a rapid diagnostic tool to
screen for Schistosoma haematobium infection was also
assessed along with visible haematuria. Prevalence of S.
haematobium infection 14 months post-intervention fell from
58.9% to 5.8% and frequency of heavy infection from 40.0% to
18.9%. Health education sessions resulted in significant
decrease in the frequency of contact with water sources and
greater adherence to  preventive measures. Mass
chemotherapy plus health education is a feasible and effective
method for reducing S. haematobium infection in Yemen.
Reagent strips and visible haematuria could be cost-effective in
remote areas with limited access to health services
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Introduction:

Schistosomiasis is the second most prevalent tropical disease
in Yemen after malaria and is one of the most important public
health problems. With the unification of the country, total
population is now 20 million, of which 2—-3 million are estimated
to be infected [1—4]. Environmental factors and the expansion of
agricultural facilities, with the associated improvement in
irrigation systems and construction of dams, have generated
the optimal environment for fresh-water snails, the intermediate
host, resulting in an increase in the prevalence of
schistosomiasis (1-4).

Yemen has so far received little attention from international
health organizations even though millions of its inhabitants are
at risk. The economy of the country depends mainly on
agriculture, most of the population being involved directly or
indirectly in this field. During the past few years, many new
agricultural projects have been established and many of the
previous ones extended, so the irrigation system is extensive. In
some places these irrigation projects serve as a source of
drinking water for humans. Agricultural workers are at high risk
of acquiring schistosomal infection and schistosomal disease
because of their daily work in the fields and a continuing contact
with schistosome-infected water. The health and labour of these
groups should be of paramount importance since increasing
food production to meet the requirements of a rapidly increasing
population is a major issue for the developing world, particularly
Yemen [5-8].

High infection rates for urinary schistosomiasis were found in
the years 1995, 1998 and 1999. An evaluation of the results of
control efforts made in Yemen over the past 10 years shows a
remarkable success in reducing the scale of the disease.
Infection rates have fallen in Hajah, Sana’a and Marib
provinces. [5,8]. There have been no previous reports on
endemicity of schistosomiasis or other intestinal parasites in
Khamir, or on integrated methods for schistosomiasis control in
the country. This study was therefore conducted with the aim of
evaluating the impact of integrated surveillance and control
methods on the burden of schistosomiasis in the north of
Sana’a governorate. A further aim was to assess the validity
and its cost-effectiveness of using visible haematuria
(macroscopic haematuria) and reagent strip tests (microscopic
haematuria) as screening tools for Schistosoma haematobium
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infection. School enrolment rates in Yemen are relatively low,
especially in females, in whom enrolment is below 30% [9].

To overcome this deficiency, non-enrolled as well as enrolled
children (both pre-school and school-age) were targeted in
addition to the community. It is envisaged that implementation
of integrated methods for surveillance and control of
schistosomiasis would assist in the development of an effective,
school-based control programme sensitive to local social and
cultural conditions. The study will also offer the opportunity to
assess the validity of detecting urinary schistosomiasis in
Yemen.

Method:

This was an intervention study targeting the community and
schoolchildren in Khamir, located 90 km north of Sana’a. This is
an agricultural area, depending on rain and groundwater for
irrigation and domestic use.

Baseline survey:

The community and school baseline surveys were conducted in
October 1999. A list of the houses in the study area (1000) was
prepared and a random sample of 100 houses (863 individuals)
was selected. Each individual was interviewed by a member of
the intervention project team using a questionnaire. A urine
sample was collected from each patrticipant for examination.
There were no refusals to participate. The items on the
questionnaire included demographic data;, medical history,
including schistosomiasis infection and treatment, whether
participants passed blood in the urine and the results of any
laboratory tests; and information on sources of water, use of
water and whether they used any preventive measures. Parents
supplied information for babies and young children. Urine
samples were tested in the field by members of the project
team. A sample of 20% of schoolchildren (287 children),
randomly selected from the 14 schools of the area was included
in the study. These children were interviewed using the same
questionnaire, and urine samples were collected for
examination in the same way as for the community survey.

Intervention:
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The  schistosomiasis control methods consisted  of
chemotherapy for S. haematobium and health education. Mass
treatment was administered in October 1999; a total of 8540
individuals were treated with a single dose of praziquantel, 40
mg/kg body weight. These were schoolchildren, non-enrolled
school-age children, and preschool children together with their
parents and other community members. Health education
intervention sessions were given during the period September
1999—-December 2001.

Schoolteachers from all 14 schools in the district participated in
a 2-day seminar. The teachers were educated about the
disease and briefed about the study. They were also given
detailed information regarding methods of health education for
different groups, chemotherapy for schistosomiasis and dosage
and record keeping. One teacher from each school was
appointed as coordinator for the control activities in his/her
school.

The teachers gave weekly health education classes in schools
in which posters were distributed. Health education sessions
were also held in schools for non-enrolled children and pre-
school children along with their parents. Other classes were
given in khat sessions and Friday prayer sessions

Community evaluation survey (14 months post
intervention):

The houses in the study area (1000) were listed and a sample
of 100 houses (913 individuals) was randomly selected. The
evaluation was performed via questionnaire and urine analysis.
The same questionnaire was used with the following items
added:

Have you attended mass chemotherapy?

Have you attended a health education session?

How did you hear about the control programme?

School evaluation survey (14 months post intervention):

A post-intervention evaluation via questionnaire and urine
analysis was done on 20% of all schoolchildren in the area, 323
schoolchildren. The questionnaire was the same as that for the
community evaluation survey.

Validation of reagent strips:
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The reagent strips were compared to microscopic urine
examination to determine their validity as rapid diagnostic tools
for S. haematobium. Urine was examined immediately in the
field using the Nucleopore® filtration technique. The reagent
strips used in this study were Hemastix (Bayer Diagnostics,
Fernwald, Germany) and Combur 9 strips (Roche Diagnostics,
Mannheim, Germany) [14].
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Results:
Community survey

Prevalence of S. haematobium infection before the intervention
measures and 14 months after intervention is shown in Table1.
Overall prevalence was 58.9% pre-intervention, falling to 5.8%
in the post-intervention survey, a significant reduction. The
prevalence of infection was 55.2% among people 16—39 years
old, compared to 42.9% in older individuals.

The majority of infections overall (60.0%) pre-intervention were
light (< 50 eggs/10 mL urine). The frequency of light infection in
children < 15 years was significantly higher than heavy
infection. In contrast, the frequency of heavy infection was
significantly higher than light infection in the older age groups
(Table 2).

There was a significant decrease in the in the prevalence of
infection 14 months post-intervention. The overall prevalence
dropped to 5.8%, ranging from 4.9% among children 6—15
years old to 7.8% among those aged 16-39 Vyears.
Furthermore, the majority of infections post-intervention were
light infections (81.1%), regardless of age or sex (Tables 1 and
2).

Table 1 Prevalence of Schistosoma haematobium infection before

and 14 months after intervention for inhabitants of 100 households
(community-based study)

Age (years) Pre-intervention Post-intervention
Males Females Total Males Females Total

%o % %a %o %o %
<B 50.5 46.2 48.3 65 5.3 59
6-15 69.2 B65.7 B67.6 5.0 4.8 4.9
Enrolleds 63.6 56.6 61.3 42 3.7 4.1
Non-enrolled 71.3 B67.2 69.3 5.3 5.0 5.2
16-39 56.4 53.7 55.2 88 6.8 7.8
Literate 52.9 50.0 2.4 43 0 3.8
lliterate 57.4 54.0 55.6 105 71 8.7
= 40 48.6 36.4 42.9 6.7 6.7 6.7

Literate 333 =* 33.3 0 - 1]
lliterate 50.0 36.4 43.3 71 6.7 6.9
Total 61.2 56.3 58.9 6.1 5.4 5.8
Literate 60.5 54.8 60.0 4.1 3.3 39
lliterate 61.4 56.4 58.8 6.6 5.6 6.1

*Enroffed in school
Individuals were nof avallable or not examined.
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Table 2 Prevalence of Schistosoma haematobium infection classed
as heavy infection (> 50 eggsf 0 mL urine) before and 14 months
after intervention for inhabitants of 100 households (community-

based study)

Age (years) Pre-intervention Post-intervention
Males Females Total Males Females Total
% % % % % %
<6 216 26.5 24.0 14.3 16.7 15.4
6=15 37.3 36.4 36.9 15.4 20.0 17.4
Enrolled® 40.5 40.0 40.4 0 0 0
Mon-enrolled 36.3 35.9 36.1 20.0 222 211
16-39 65.9 63.9 65.0 28.6 20.0 25.0
Literate 44 .4 50.0 455 0 0 0
lliterate 71.4 64.7 68.1 33.3 20.0 27.3
=40 55.6 58.3 56.7 0 50.0 20.0
Literate 100® Mone 100 0 Mone 0
lliterate 52.9 58.3 55.2 0 50.0 20.0
Total 40.1 39.7 40.0 16.7 21.7 18.9
Literate 42.3 41.2 42.0 0 0 0
lliterate 39.6 39.6 39.6 16.7 21.7 18.9

*Enroffed in school.

*One person.

Community evaluation survey:

Prevalence of infection in participants who were literate was
60.0%, this decreased to 3.9% post-intervention. Heavy

infection decreased from 42.0%

of those

infected to 0%.

Similarly, for participants who were lliterate, prevalence of
infection decreased from 58.8% to 6.1% and the rate of heavy
infection decreased from 39.6% to 20.8% (Tables 1 and 2).

School Evaluation Survey:

Prevalence and intensity of infection also decreased markedly
in the school-based evaluation survey. Overall prevalence was
66.9% pre-intervention and fell to 4.3% 14 months post-
intervention (Tables 3 and 4).
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Table (3). Prevalence of Schistosoma haematobium infection before and 14
months after intervention for 20% of schoolchildren (school-based study)

Age( years)

6-15
216
Total

Pre-intervention

Males% Females%
71.5 62.5
56.1 50.0
67.9 61.4

Total %
69.9
55.7

66.9

Post intervention

Male%
5.3
2.9

4.6

Females%
3.6
0

3.2

Total%
4.9
2.6

4.3

Table(4). Prevalence of Schistosoma haematobium infection classed as heavy
infection (> 50 eggs/10 mL urine) before and 14 months after intervention for
20% of schoolchildren (school-based study)

Age( years)

Pre-intervention
Males%

39.1
37.5

38.8

Females%
22.0
50.0

33.3

Total %
38.0
38.2
38.0

Post intervention

Male%
20.0
0

16.7

Females%
0
0
0

Total%
16.7
0

14.3

Impact of Health Education:

The frequency of contact with water sources significantly
decreased in the community and the school surveys (Table 5).
Similarly, adherence to preventive measures rose from almost
0% to well over 80% in both surveys. Almost all the people
interviewed had been treated and had attended health
education sessions (2 95%). Most reported that they knew
about the programme from the mobile team of the intervention
programme or from leaders of the community; a smaller number
reported school sessions as being the source of information

(Table

5).
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Table 5 Effect of education measures for schistosomiasis control

{community-based study and school-based study)

Post-
intervention

(%)

Variable Pre-
intervention
(%)

Contact with water sources

Community 95.0

Schoolchildren 98.0
Application of preventive measures

Community 0.9

Schoolchildren 0
Blood seen in urne

Community 55.0

Schoolchildren 60.0
Had chemotherapy

Community MNA

Schoolchildren MNA
Attended health education sessions

Community MNA

Schoolchildren MA
*Heard about the programme through:

mobile team of the programme MA

school sessions MNA

community leaders MA

9.0
3.6

97.0
BB.0

2.3
1.2

95.0
97.3

08.6
99.4

80.0
25.3
B88.1

NA = not applicable.
*Community and schoolchildren combined.

Validation and cost—effectiveness of reagent strips:

Compared to parasitological examination of urine, the reagent strips recorded low sensitivity,
low specificity, limited positive predictive value and low negative predictive value in both

surveys (Tables 6 and 7).

Table 6 Validation of reagent strips in Khamir,
October 1999, community-based study

Eggs Strip Total
No. +ve No.-ve

Present 252 (A) 9 (B) 348

Absent 194 (C)  129(D) 323

Total 446 225 671

Sensitivity = AfA + C) = 252/446 = 56.5%.
Specificity = D/(B + D) = 129/225 = 57.3 %.
Positive predictive value = A/(A + B) = 252/384 = 72.2%,
Negative predictive value = DJC + D) 129/ 323=39.9%.
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Table 7 Validation of reagent strips in Khamir,

October 1999, school-based study

Eggs Strips Total
No. +ve No. -ve

Present 86 (A) 40 (B) 126

Absent 65 (C) 45 (D) 110

Total 151 85 236

Sensitivity = A/(A + C) = 86/151 = 57.0%.
Specificity = D/B + D) = 45/85 = 52.9 %,

Positive predictive value = A{A + B) = B6/126 = 68.3%.
Negative predictive value = DAC + D) = 45/110 = 40.9%.

Table( 7). Validation of reagent strips in Khamir, October 1999, school-based

study
Eggs Strip Total
NO.+VE NO.-VE
Present 86(A) 40(B) 126
Absent 65(C) 45(D) 110
Total 151 85 236

Compared to detection of eggs, using strips as the screening
method greatly reduced the cost of the control programme in
the study area, which is a remote area with limited facilities

(Table 8).

Table (8). Comparison of total cost of treatment using screening reagent strips
(visible haematuria) and the urine filtration method (detection of eggs) for

identification of infection in urban and rural areas

Variable Cost (US$)
Urine filtration Strips
Urban Rural Urban Rural
Screening per person 0.48 4.26 058 2.02
Treatment per person 1.85
Total 2.33 6.11 2.70 3.87
Screening per case detected
(infected) 0.92 8.21 1.28 3.04
Treatment per infected person | 1.00 1.25
treated
Total 1.92 | 9.21 2.53 | 4.29
Discussion:
Carefully targeted and infrequent delivery of mass

chemotherapy offers a cheap and effective tool for control of
schistosomiasis at low cost [10—12]. For a nhumber of reasons
schoolchildren have been the favored target group in
chemotherapy programmes for schistosomiasis. They are easy
to approach with health education programmes, they usually
carry most of the burden of infection in the community and they
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are easy to reach physically for chemotherapy. Moreover,
schoolchildren represent the future of developing countries.
Investment in their health will have a bearing on educational
performance and their future contribution to development.
Schools also offer an infrastructure for control programmes in
areas where infrastructure of health institutions is deficient.
Using strips as the screening methods has greatly reduced the
cost of control programmes elsewhere [13]. Yet, we need to
assess their practicability and validity in Khamir; the findings of
previous reports indicate that the validity of these screening
methods has varied in different settings [14,15]. Lu-Guang et al.
studied the effect of selected chemotherapy combined with
health education to control schistosomiasis in marshland of the
Yangtze River in China. The prevalence of schistosomiasis
decreased by 82% [16].

In the present study, overall prevalence fell by 90.2% to 5.8%.
Mass chemotherapy was found to be a feasible and efficacious
approach for schistosomiasis control in a study done in Upper
Egypt. Baseline prevalence was reduced by 83.6%, from 23.1%
to 3.8% [17]. In Mali, where mass chemotherapy with
praziquantel was used to control S. haematobium in an area of
87 villages, overall prevalence was reduced from 68.8% to
39.4% [18]. An analysis of cost-effectiveness of S.
haematobium control by chemotherapy confirmed the cost
advantage of school-age targeting over vertical programmes,
but emphasized the importance of school attendance in
selecting community-based over population-based approaches
[19].

The rate of school enrolment and absenteeism from schools
seem to be crucial factors in the effectiveness of school-based
programmes [20]. In a school-based schistosomiasis control
programme in Egypt it was reported that 80% of infected girls
were not treated because they were not enrolled in schools [21].
After studying the impact of school based mass chemotherapy
on helminth egg production in a community in Kenya, Olsen
concluded that school-based chemotherapy misses a significant
proportion of transmission of schistosomiasis and intestinal
helminthes maintained by pre-school children, non-enrolled
school-age children and adults [22].

In another school-based programme to control schistosomiasis
and intestinal parasites in Kenya, it was noted that in some
schools the prevalence of haematuria was not affected, or
actually increased, after the first year of intervention due to
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enrolment of untreated children after mass treatment was given
[23].

Thus, the outcomes of school-based programmes seem to be
easily influenced by the pool of untreated children outside the
school. Reagent strips and visible haematuria could be cost-
effective screening methods for the disease only if employed in
remote areas with limited accessibility to health services and
limited availability of facilities, such as the study area. Savioli
and Mott found the development of a simplified, indirect
approach to the diagnosis of S. haematobium in Tanzania
(based on a combination of observation of grossly bloody urine
specimens, reagent strips for measuring haematuria, and
treatment with praziquantel) reduced costs of schistosomiasis
control compared with the more accurate but time-consuming
parasitological methods [24]. Chen-Hong et al. found that the
rate of infection of residents in a community was the
determining factor for the cost-effectiveness of mass
chemotherapy schemes [25].

Taylor et al. found that microhaematuria could be valuable in
the diagnosis of S. haematobium in national control
programmes and could replace parasitological examination as
long as sensitivity and specificity continued to be evaluated [26].
The results of this study indicate that an integrated community
and school-based programme combining chemotherapy and
health education can be effective for control of S. haematobium
infection in endemic areas. Reagent strips and visible
haematuria could be used for screening for the disease in
remote areas where there is limited access to health services.
There was a significant impact on prevalence. The relative
contribution of heavy infection among positive individuals was
reduced and there was a change in the behavior of the
community, manifested by adopting preventive measures
against the disease.

Recommendations:

* Mass chemotherapy should be considered for high prevalence
areas.

* Personnel involved in schistosomiasis control activities should
be adequately trained to ensure quality of services. An
appropriate surveillance system should be in place so that data
are carefully recorded in the field and reported. Data analysis
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should be done at all levels to guide control operations and
proper feedback of data ensured.

* Since school enrolment rates are relatively low in Yemen,
especially in females, to be effective, any control programme
must target non-enrolled as well as enrolled children.

* Health education is an important component of
schistosomiasis control. The development of human resources
and materials for health education must be ensured to decrease
in the frequency of contact with water sources and encourage
adherence to preventive measures.

* A national control programme must target both the community
and schoolchildren to obtain the best possible sustainable
results and community participation should be incorporated into
the activities of the national schistosomiasis control programme.
* Primary health care staff should be trained in communication
Skills in order to conduct health education programmes at
community level.

* Support from nongovernmental organizations should be
sought for schistosomiasis control activities, including
chemotherapy, training, health education, sanitation and water

supply.
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Abstract:

A bacteriological distribution analysis of the air was carried out at
8 sites in each of 2 general hospitals in Ibb during the period
February—June 2002. Only 3 sites, reception hall, hospital
passages and outpatient clinic, gave meaningful values for the
distribution of bacteria in the atmospheric air. In these locations,
mean values for total plate count, lactose fermenting bacteria,
haemolytic bacteria and non-lactose fermenting bacteria were
478.6 colony forming units (cfu)/m3, 24.9 cfu/m3, 6.5 cfu/m3, and
4.8 cfu/m3 respectively. The reception hall had the highest
bacterial count, followed by hospital passages and the outpatient
clinic. The highest bacterial count was for 08.00, followed by 14.00
and 18.00.

Introduction:

Hospitals have a notorious reputation for infection and septic
infection has been well documented [1]. Despite dramatic
developments in surgical and medical techniques, infection
acquired in hospitals remains a major cause of morbidity and
mortality, leading directly or indirectly to an enormous increase in
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the cost of hospital care and to the emergence of new health
hazards for the community [2].

Infection may be spread by airborne transmission from the
respiratory tract, from the skin by natural shedding of skin scales,
during wound dressing or during bed making, and by aerosols
from equipment such as respiratory apparatus and air-conditioning
plants. Infectious agents may be dispersed in the air as small
particles or droplets over long distances [2]. Quantitative and
qualitative microbiological measurements are required in premises
where safe working depends on the microorganism content of the
air being kept at a very low level, e.g. surgical theatres and
premises where certain food and pharmaceutical materials are
prepared. In hospital wards in which cross-

Infection is possible, it may be necessary to examine the air for a
particular pathogen. The type and number of microorganisms in
the air at any time depend on a variety of factors, the most
important of which are number of persons present, degree of body
movement and amount of disturbance of their clothing [3]. Most of
the data available in this field are concerned with fungi [4]; there is
little or no data in the literature concerning bacterial load of
hospital air. This survey is, therefore, an attempt to assess the
bacterial distribution in ambient air in 2 hospitals.

Methods:
Sampling sites and times:

Air samples were collected weekly during the period February—
June, 2002, from Al- Thawra and Al-Nasir general hospitals, the
only government hospitals in Ibb City, Yemen, which is located
190 km south of the capital, Sana’a. Al-Thawra Hospital has a
mean of 233 outpatients and 75 admissions per day; the
corresponding figures for Al-Nasir Hospital are 60 outpatients and
15 admissions. At both hospitals, air samples were collected from
the following sites: operating theatre, male surgical ward, female
internal ward, refreshment room, clinical laboratory, outpatient
clinic, hospital passages and reception hall. From each site,
samples were collected at 3 times, morning (08.00), afternoon
(14.00) and evening (18.00).

These times were chosen to correspond with patient crowdedness
(which is directly proportional to the bacterial atmospheric
pollution) in the hospital wards: before working hours (i.e.
morning), rush hours (i.e. afternoon) and after working hours (i.e.
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evening). At each sampling, 3 replicate samples were collected (1
for each type of plate). The time between sample collection and
receiving the sample in the laboratory never exceeded 1 hour.
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Sample collection and bacteriological media:

The samples were collected using a microbiological air sampler,
MAS-100 (Merck, Darmstadt, Germany).

The air sampler was loaded with Petri dishes that had previously
been prepared under sterile condition with the following media:
plate count agar (CM0325, for total aerobic bacteria);, blood agar
base No 2 with horse blood, (PB0114, for haemolytic bacteria);
MacConkey agar (CM00O07, for lactose fermenting and non lactose
fermenting bacteria) (all media were from Oxide, Basingstoke,
UK). The height of the air sampler was 1.5 m above the ground
level, in a horizontal position. The air sampler was set up to allow
the passage of 1000 L (1 m3) of air over the bacteriological media.
Sample processing and analysis Microbiological analysis for total
plate count, lactose fermenting bacteria, nonlactose fermenting
bacteria and haemolytic bacteria was carried out according to the
method described by Crichton [5]. The plates were incubated at 37
°C for 24 hours (48 hours in case of poor or no growth).

After incubation, a colony counter (Gallenkamp) was used for
counting the bacterial colonies which had developed. Since the
data from corresponding sites in each hospital were similar, the
original data from both hospitals were combined then processed
and expressed as either a mean value or as a percentage.

Results:

At both Al-Thawra and Al-Nasir hospitals, only 3 sites, i.e.
reception hall, hospital passages, and outpatient clinic gave values
for the distribution of the bacteria in the atmospheric air of the
hospital that were compatible enough to allow a reasonable
analysis for the distribution of the bacteria at these sites, therefore
these 3 are discussed in detail. Ambiguous (disparate) results
were found for the other sites. Plate counts are shown in Table 1.
Mean bacterial counts were: total plate count 478.6 colony forming
units (cfu)/m3, lactose-fermenting bacteria 24.9 cfu/m3, haemolytic
bacteria (e.g. Streptococcus pyogenes) 6.5cfu/m3and non-lactose
fermenting bacteria 4.8 cfu/m3. The counts were generally highest
in the morning (08.00) followed by afternoon and evening. The
reception hall had the highest overall count, followed by the
hospital passages and the outpatient clinic.
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Discussion:

The highest count, for total plate count, was expected since plate
count agar is known to allow the growth of a wide range of
saprophytic and other bacteria. The count for lactose-fermenting
bacteria was higher than for non-Lactose fermenting bacteria. This
result was also expected since a number of studies have
demonstrated that lactose-fomenters are more widely distributed
than non-lactose fomenters [6,7].

The count for hemolytic bacteria:

(6.6 cfu/m3) was fairly high, unfortunately, no data were noted in
the literature for comparison with this value. Haemolytic bacteria
are known to be involved in infection of the upper respiratory tract
[8]. However, Senior reported that in studies concerned with
airborne infection in man, the particles encountered are those that
carry bacteria capable of growth on blood agar during aerobic
incubation for 24 or 48 hours at 37 °C [9], incubation conditions
which also applied in our study.

The highest bacterial count was in the reception hall, followed by
the hospital passages and finally the outpatient clinic. The
variation could be related to differences in the degree of crowding;
the reception hall is usually more crowded than the other locations.
Moreover, internal movement produces an increase in both
humidity and  temperature, which are known to be important
factors affecting bacterial viability [10]. Ambiguous results that
were found for the other sites may be because of the oscillation of
the variables that affect bacterial concentration.

Table 1 also shows that counts were highest in the morning,
followed by the afternoon and the evening.

Table( 1). Total plate count and counts for lactose fermenting, non-lactose
fermenting and hemolytic, bacteria in the air for 2 hospitals in Ibb

Time Colony forming units/m3 air
Bacteria count
Reception | Hospital | Outpatient | Mean | Overall
Hall Passage | Clinic Mean
s
Total plate count 08.00 1190 640 350 726.7 | 478.7
14.00 650 480 240 456.7
18.00 370 240 148 252.7
Lactose fermenters 08.00 50 34 12 32.0 22.8
14.00 35 15 5 18.3
18.00 29 13 12 18.0
Non-lactose fermenters 08.00 22 0 0 7.3 4.9
14.00 9 0 0 4.3
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18.00 9 0 0 3.0
Haemolytic bacteria 08.00 B 11 1 5.7
14.0 9 4 0 4.3
18.00 14 5 10 9.7

Unlike the other bacteria examined, the distribution of hemolytic
bacteria at different hospital locations and different times of the
day did not show a clear pattern.

Since many virulent strains belong to this bacterial group, further,
more extensive, studies are required to determine distribution of
these bacteria in the ambient air of hospitals. It has been reported
that most of the contaminants are harmless saprophytes and
commensals, and even when carriers or infected students are
present, usually less than 1%, and commonly only 0.01%—0.1%, of
the airborne bacteria are pathogens [9]. In rooms occupied by
patients with tonsillitis or infected wounds, Streptococcus
pyogenes may be present at a level of 0.1-50 cfu/m3 [5].

This level of contamination may seem small, but it must be
remembered that a normal adult inhales about 15 m3 of air/24
hours. The probability of a person becoming infected will be
greater if he is exposed to a high concentration of airborne
pathogens, but no level of contamination, however

low, can be regarded as safe. Infection is usually initiated by the
deposition of a single infected particle at a favorable site in the
respiratory tract, although the probability of any one such particle
initiating infection is likely to be low for common pathogens, e.qg.
10-2 to 10-5 for Staphylococcus aureus in the nose [11]. It may
be high for some, e.g. for Mycobacterium tuberculosis in the lung
[12]. Finally, the removal of air contaminants and the control of
room temperature and humidity are necessary. Recommendations
for air treatment in hospital ambient air include:

The use of filtration, electronic cleaners, chemical treatment with
activated charcoal or other sorbents;

Temperature control in the range of 20.0-24.5 °C;
Humidity control in the range of 20%— 60%.
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Abstract:

To investigate the consequences of maternal malaria during late
pregnancy, we conducted a preliminary study in the 2 hospitals in
Al Hodeidah on 276 women who had uncomplicated vaginal
deliveries. Only 17 women had malaria (Plasmodium falciparum),
6 with peripheral parasitaemia and 11 with both peripheral
parasitaemia and placental malaria. Coincident infection carried a
9.44 times higher risk of preterm delivery and a 12.2 times greater
risk of low birth weight (< 2500 g). Anaemia was diagnosed in
46.4%, associated with malaria in 11.7 % of cases. All risk factors,
rural residence (OR 5.18), maternal age < 20 years (OR 4.93) and
primigravidae (OR 8.29), were significantly associated with malaria
infection.

Introduction:

Malaria is a priority public health problem in Yemen. The problem
has become more acute with the emergence of Plasmodium
falciparum strains resistant to chloroquine. About 60% of the total
population of 20 million is at risk [1]. The estimated number of
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cases was up to 3 million in the year 2000, more than 90% of them
P. falciparum malaria. Anopheles arabiensis is the main vector of
fransmission [2].

Falciparum malaria is known to adversely affect the feto-placental

unit, especially during the last trimester, and LBW babies born to

mothers with malaria infection are probably the product of a

pathological process [3]. Malaria infection affects birth weight

through placental hyperparasitism [4] or indirectly through malaria-
induced maternal anaemia [5].

In Yemen, mothers and children constitute a priority group.
Together they form nearly two thirds of the total population [6].
Yemen is experiencing very rapid population growth compared
with other developing countries: women marry by 15 years of age
and conceive during their teenage years [7]. Maternity care is still
minimal. High maternal (100/10 000 live births, 1991) and infant
(78.8/1000 live births, 1998) mortality rates have been recorded
[8].

In neonates, the mortality rate of Yemeni infants considered by
their mothers to be smaller than average at birth was nearly 3
times that of infants estimated to be normal sized at birth. In early
childhood, it was still 1.5 times that of infants considered normal
sized at birth [7]. The overall rate of low-birth-weight infants (birth
weight < 2500 g) in Yemen was 47% in 1994 [8].

Malaria infection in pregnancy has not previously been studied in
Yemen. In particular, there is no data in terms of its impact on the
health of both mother and baby. Clinical observations have
indicated that symptoms are more severe in mothers, but little is
known about the effect of placental malaria on the newborn baby.

We conducted a preliminary study in Al Hodeidah governorate in
order to investigate the consequences of maternal malaria during
late pregnancy and the effect of placental malaria on survival and
morbidity of neonates. This information will help in the formulation
and implementation of a malaria control strategy for pregnant
women in Yemen

Methods

The study area was Al Hodeidah governorate in western Yemen.
According to the 1998 census, this area is inhabited by 10% of the
total Yemeni population.

We conducted a cross-sectional descriptive study on all women
who had uncomplicated vaginal deliveries in the labour wards of
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the 2 hospitals in the study area, Al Thawra (n = 227) and
Asalakhana (n = 49), during March—-August 2001. After consent
was obtained from the mothers, they were interviewed by the
supervising physician in the labour ward. Data concerning
personal and obstetric history, the current pregnancy and
pregnancy outcome were collected.

A peripheral maternal blood smear was made by finger prick. A
cord smear was prepared from the blood of the umbilical stump. A
placental smear was taken from the blood on the maternal side of
the placenta after an incision had been made. Duplicate thin and
thick blood films were stained with Giemsa stain and examined
microscopically for malaria parasites. Parasites were counted
against 200 leukocytes and expressed as number of parasites/lL
blood, assuming a standard leukocyte count of 8000/uL blood [9].
A second investigator, blind to the initial results, rechecked all
positive and 10% of randomly chosen negative slides. Maternal
haemoglobin  (Hb) level was measured using the
cyanmethaemoglobin photometric method [10]. Haemoglobin
concentration = 10g/dL was considered normal [11]. Packed cell
volume was estimated by the microhaemocrit centrifugation
method. The red blood cell count (x 106/uL) was also done by
automated blood counting and blood indices calculated [10].

Birth weight was measured soon after birth using digital scales.

All questionnaires were reviewed prior to computer data entry.
Data were analysed using SPSS, version 9.0. Proportion was used
to present qualitative data. Geometric mean and standard
deviation were used for calculating quantitative data such as
parasite density and blood parameters and indices. To compare
proportions and to estimate the difference in risk between groups,
odds ratios and 95% confidence intervals were calculated. For
comparison of mean blood parameters and indices of malaria
infection, analysis of variance was applied followed by least
significant difference. P-value < 0.05 was used as indicator of
statistical significance

Results

Table 1 shows some demographic and medical data about the
mothers and neonates in this study. Of the 276 pregnant women
who participated in the study, 23.9% were from rural areas,
29.7% were under 20 years old at the time of the study, 46.0%
had given birth before the age of 20 years and 80.8% were
married when they were under 20 years old. Most of the study
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participants (85.5%) were housewives, 29.0% were primigravidae
and 90.2% had full term deliveries (>37 weeks).

Table 1 Principal characteristics of the study

sample
Characteristic MNo. Yo
Age at marriage (years)
=20 223 B0.8
20+ 53 19.2
Age at delivery (yvears)
<20 127 46
20+ 149 54
Maternal education
Illiterate 196 71.0
Primary & preparatory school 26 9.4
Secondary school & university 54 19.6
Matemal occupation
Housewife 236 B5.5
Employed 40 14.5
Gestafiohal age
Full term (= 37 weeks) 249 80.2
Preterm (< 37 weeks) 27 9.8
Antimalarial drugs used during
clurrent pregnancy
es 73 26.4
Chloroquine 52 71.2
Chloroquine + pyrimethaming 13 17.8
Sulfadoxine + pyrimethamine ] 11.0
Mo 203 736
No. of antenatal care visits during
current pregnancy
Nong 05 34.4
1 70 38.7
2 47 26.0
3 26 14.4
4 38 21.0
Total 181 B5.6

Coincident infection was found in 8/11 women from rural areas
(72.7%) and 3/11 women from urban areas (27.3%). Prevalence of
primigravidae was 54.5% in the women from rural areas and 9.1%
in those from urban areas (data not shown in tables).

No anti-malarial drugs had been given for 73.6% of the women,
either for treatment or prophylaxis, and 34.4% had not visited
antenatal care clinics during the current pregnancy.



YHMRJ / March ¥« :A VY sl A YA Gl Esagd

All babies were live singleton deliveries. Twenty-nine of them were
of low birth weight (LBW) (< 2500 g). Only 17 (6.2%) of the women
had malaria, 6 with peripheral parasitaemia alone and 11 with both
peripheral parasitaemia and placental malaria. Cord parasitaemia
was not detected. P. falciparum was the only recorded parasite
species. Anaemia (Hb < 10 g/dL) was diagnosed in 46.4% of the
women in the study.

Analysis of potential risk factors predisposing to malaria infection
among pregnant women revealed that all were significantly
associated with malaria infection in the study participants (Table
2). Malaria was significantly more prevalent among participants
from rural areas and they were at a 5.18 times greater risk than
those from urban areas (P < 0.05). Participants in the age group
< 20 years showed a 4.93 times higher estimated risk of infection
than those in the age group 20-34 years (P < 0.05). Primigravidae
had an 8.3 times greater risk of infection than secundigravidae (P
<0.05).

Table 2 Potential risk factors predisposing to malaria infection

Factor Aparasitaemla  Parasitaemia Crude OR 95%ClI
No. e No. e
Residence
Urban (n = 210)® 203 86.7 7 33 1.00
Rural (n = 66) 56 B4.8 10 15.2 5.18 1.72-15.92*
Maternal age (years)
< 20(n = 82) 73 89.0 9 11.0 4,03 1.17-23.82*
20-34 (n=123p 120 87.6 3 24 1.00
=34 (n=T71) 66 83.0 5 7.0 3.03 0.61-16.60
Gravidity
Primigravidae (n = 80) 70 87.5 10 12.5 8.29 1.04—178.05*
Secundigravidae (n = 59)@ 58 88.3 1 1.7 1.00
Multigravidae (n = 137) 13 95.6 6 4.4 266 0.31-50.88

OR = odds ratio.

Gl = confidence inferval.
*Reference group.
*Significant af P = 0.04.

Malaria infection and parasite density were associated with
maternal anaemia. Pregnant women with coincident infection
(both peripheral parasitaemia and placental malaria) had a 28.42
times higher risk of maternal anaemia and a 9.44 times greater
risk of preterm delivery. They also had a 12.15 times greater risk
of having LBW babies than aparasitaemic women (Table 3) (P
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< 0.05).

Table 3 Assoclation between malaria infection (Plasmodium falciparum) and
maternal anaemia (Hb < 10 g/dL), gestational age at dellvery and birth
weight

Variable Peripheral Peripheral Aparasitaemia  Total
parasitaemia parasitaemia (n = 259)
(n=8) + placental
malaria (n = 11)
No. Ve No. % No. %
Haemaoglobin
=10 g/dL 2 1.4 0 0.0 146 age 148
< 10 g/dL 4 a1 11 a6 113 883 128
OR 2.98 28.42* 18
95% CI 0.04-20.69 1.73-50917 -
Gestational age®
Full term 5 2.0 G 2.4 238 956 249
Preterm 1 av 5 185 21 7.8 27
OR 2.27 0.44* 18
95% ClI 0.05-21.58 2.26-39.16 -
Birth weight of
newbaom
HNBW 5 26 2 1.0 189 96.4 196
LEW 1 1.2 g 1.3 70 ars 80
OR 0.54 12.15* 1a
95% ClI 0.02-4.87 2.37-83.60 -

*Significant at P =< 0.04.

*Reference group.

bPratenm, = 37 weeks.

NEW = normal birth weight, = 2800 g; LBW = jow birth weight, < 2500 g.
OR = odds ratio; Cl = confidence inferval.

Similarly, a high parasite density (= 1000 parasites/uL blood)
carried a 22.27 times higher estimated risk of maternal anaemia,
a 14.17 times greater risk of preterm delivery and a 9.45 times
higher estimated risk of having LBW babies than women who
were aparasitaemic (Table 4) (P < 0.05).
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Table 4 Assoclation between parasite density (PD) and maternal anaemia
(Hb < 10 g/dL), gestational age at delivery and birth weight

Variable Parasitaemia Aparasitaemia Total
PD <1000 FD 21000 (n=259)
(n=28) (n=29)
No. b No. % No. Yo
Haemoglobin
=10g/dL 2 1.4 0 0.0 146 986 148
< 10g/dL 8 4.7 9 7.0 113 a3 128
OR 3.88 2227 12
95% CI 0.68-28.33 1.41-425.84 -
Gestational age”
Full term 7 2.8 4 1.6 238 956 249
Preterm 1 a7 5 18.5 21 778 27
OR 1.62 1417 1a
95% ClI 0.03-13.60 3.00-69.39 -
Birth weight of
newborn
NBW 5 2.6 2 1.0 189 96.4 196
LBW 3 a7 7 B8 70 a7r.5 80
OR 1.62 0.45* 18
95% ClI 0.30-8.04 1.74-67.56 -

*Significant aft P < 0.05.

1Refarence group.

tPratenm, < 37 weeks.

NBW = normal birth weight, = 2500 g; LEW = jow birth weight, < 2500 q.
OR = odds ratio; Cf = confidence inferval.

Of the 276 women who patrticipated in the study, 128 (46.4%)
were anaemic (Hb <10 g/dL), 15 of whom (11.7%) also had
malaria parasitaemia. There were 148 (53.6%) non-anaemic
women, 2 (1.4%) of whom were parasitaemic (Table 5). Anaemia
and parasitaemia in mothers had an effect on gestational age at
birth and on birth weight.

Of the 27 women who had preterm deliveries, 22.2% were
parasitaemic and anaemic. They had a 3.30 times higher risk of
preterm delivery than the women who were aparasitaemic but
anaemic (P > 0.05). Similarly, women who were parasitaemic but
non-anaemic had an 18.00 times higher risk of preterm delivery
than those who were aparasitaemic and non-anaemic (P > 0.05).
Of 80 women who had LBW babies, 11.2% were parasitaemic
and anaemic and had a 3.08 times higher risk of delivering LBW
babies than the women who were aparasitaemic but anaemic (P
> 0.05). Similarly, women who were parasitaemic but non-
anaemic had a 3.42 times higher risk of having LBW babies than
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those who were aparasitaemic and non-anaemic (P < 0.05)
(Table 5).

Table 5 Association between maternal anaemia (haemoglobin < 10 g/dL) and gestational
age at delivery and birth weight

Variable Anaemlic (n = 128) Non-anaemic (n = 148) Total
Parasitaemla  Aparasitaemia Parasitaemla Aparasitaemia
(n=15) (n=113) (n=2) (n=146)
No. % No. Yo MNo. % No. %Yo
Gestatiohal ageP
Full term 9 36 a4 37.8 2 08 144 57.8 249
Preterm 8) 222 19 70.4 0 0.0 2 7.4 27
OR 3.30 12 18.00 18
95% ClI 0.85-11.74 0.43-308.37
Birth welght of
hewbarm
MNBW 6 3.1 76 38.8 1 0.5 113 57.6 196
LBW 9 11.2 v 46.3 1 1.2 33 41.3 a0
OR 3.08 12 3.42 12
95% ClI 0.89-11.26 0.04-271.11

sReference group.

bPratemm, < 37 weeks.

NEBW = normal birth weight, = 2500 g; LEW = jow birth weight, =< 2500 q.
OR = odds ratio; CI = confidence intenval.

The effect of malaria infection on blood parameters and indices is
shown in Table 6. Microcytic hypochromic anaemia was the
predominant type of anaemia among the women infected with
malaria. Those with peripheral parasitaemia alone had a mean
haemoglobin level of 9.8 g/dL. This was only 6.4 g/dL in women
who had peripheral parasitaemia associated with placental
malaria, significantly lower than that observed among the
aparasitaemic group (11.2 g/dL) (F = 63.3; P > 0.05). All other
blood parameters followed the same pattern. The mean red blood
cell count for women with coincident infection (2.9 x 106/uL) was
much lower than in those who had peripheral parasitaemia alone
or were aparasitaemic.
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Table 6 Effect of malaria infection (Plasmodium falciparum) on blood parameters and indices

Blood parameters Malaria cases LsSD
Peripheral Peripheral Aparasitaemla  value
parasitaemla  parasitaemia (n = 259)
(n=8) & placental Mean (SD)
Mean (SD) malaria
(n=11)
Mean (SD)
Haemoglobin (g/dL) 9.8 (1.6) 6.4 (2.3) 1.2 (1.36) 63.3 3.4
Packed cell volume (%) 20.7 (4.0 21.0(4.8) 351 211 211.8 BT
Red blood cell count (= 10%uL) 4.0(0.79) 2.9 (0.89) 40 (0.38) 36.8 1.1
Meancorpuscular volume (fL) 67.1(11.5) 48.9 (14.3) 887 (7.9) 2272 18.2
Mean corpuscular haemoglobin (pg) 22.3(7.0) 17.3 (6.3) 36.2 (6.3) 60.0 13.9
Mean corpuscular haesmoglobin
concentration (g/dL) 20.7(4.2) 25 (4.8) M (58) 15.4 4.7

LED = jeast significant difference value.
SD = standard deviation.

Discussion:

Of the 276 women investigated in our study, 17 (6.2%) had the
malaria parasite (P. falciparum) in their peripheral blood. This low
prevalence could be an outcome of many interacting factors. Anti-
malarial drugs, mostly chloroquine, had been given to 26.4% of
the women during the current pregnancy. Also, 34.4% had not
visited antenatal care clinics during their pregnancy. Thus they
missed out on antenatal care, which has a beneficial impact on
mothers and their babies, either through the diagnosis and
treatment of malaria infection and other complications of
pregnancy or by reducing the modifiable risk factors associated
with pregnancy. The low prevalence could also be related to the
fact that our study was conducted on a select group of women
with uncomplicated vaginal deliveries. Finally, the sample size
was relatively small (276 participants) as most Yemeni women
prefer to have their babies either at home, supervised by trained
midwives, or in private hospitals [12].

Our findings indicate that primigravidae, maternal age less than
20 years and rural residence are potential risk factors
predisposing to malaria infection. The risk of malaria infection
decreased as gravidity increased, prevalence was highest in
primigravidae, who had an 8.3 times greater risk of infection than
secundigravidae, confirming the high vulnerability of this group in
malaria endemic regions [13]. Maternal malaria has the most
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evident impact during first pregnancies, becoming less severe
during second and subsequent ones [14]. The increased
susceptibility of primigravidae to malaria has been attributed to
immunosuppression [15] or sequestration of infected red blood
cells in the placenta through binding to chondroitin sulfate A in the
placenta  syncytiotrophoblast [16].  Conversely,  several
mechanisms underlying increased resistance of multigravid
women to the severe effects of malaria have been proposed.
These include the presence of agglutinating antibodies against a
wide range of placental parasite isolates in sera of multigravid
women [17] and the existence of a sub-population of P.
falciparum parasites that specifically bind placental chondroitin
sulfate A with development of antibodies against the chondroitin
sulfate A-binding parasites in multigravid women [18].

Maternal age was the second risk factor examined in our study.
Pregnant women under 20 years of age had a 4.93 times higher
estimated risk of malaria infection than those in the age group
20-34 years. This finding confirms the observation of the World
Health Organization which reported that those who get pregnant
before the age of 18 years may have a 5-fold higher risk of
pregnancy-related complications than women who get pregnant
when aged 20-25 years [19].

We also investigated the effect of residential area. Rural areas
have environmental conditions more favourable to trans- mission
of the disease than urban areas. We found that malaria was more
prevalent among pregnant women from rural areas and they were
at a 5.18 times greater risk than those from urban areas.

Cord parasitaemia was not recorded in our study, in agreement
with the view that congenital malaria is rare, even in malaria-
endemic areas such as sub-Saharan Africa, where prevalence
varies from 0% to 23% [20].

Coincident infection of peripheral parasitaemia and placenta
malaria occurred in 64.7% of malaria-infected women in the study
area, compared to 75.5% recorded in Tanzania [21]. On the other
hand, a lower percentage (18.5%) was reported in Sierra Leone
[4]. Moreover, the prevalence of coincident infection from rural
areas was greater than that reported from the urban area.
Prevalence of primigravidae in women from rural areas was
greater than in those from urban areas. This could indicate
hyperendemicity in the rural areas and mesoendemicity in the
urban areas.

Our study shows a strong association between coincident
infection and both preterm delivery and LBW babies. The risk for
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preterm delivery was 9.44 times greater and for having a LBW
baby risk was 12.2 times greater. This is in agreement with the
observation of Morgan who reported that placental infection
affects fetoplacental function, which in turn, affects fetal growth
and/or prematurity [4].

The impact of placental malaria-related changes on gestational
age and birth weight has also been studied by Menendez et al.
[21] in Tanzania and Sullivan et al. [22] in Malawi. They reported
that birth weight may be affected via placental insufficiency, which
leads to intrauterine growth retardation. They observed that
massive mononuclear intervillous inflammatory infiltration was
associated with increased risk of LBW. Parasitized maternal red
blood cells and perivillous fibrin deposition were independently
associated with increased risk of premature delivery.

Anaemia in pregnancy has become a common clinical problem in
many developing countries [23]. It has been reported to contribute
significantly to maternal mortality [24] and to both maternal and
fetal morbidity [25]. In our study, coincident infection had a
significantly higher risk of inducing maternal anaemia by reducing
the haemoglobin concentration. Also, the parasitaemic, anaemic
women had a 3.3 times higher risk of preterm delivery compared
to those who were anaemic but aparasitaemic. Similarly, the
women who were parasitaemic but non-anaemic had an 11.6
times higher risk of preterm delivery than those belonging to
aparasitaemic non-anaemia group. The same pattern is true with
LBW babies. The women who were parasitaemic and anaemic
and those who were parasitaemic but non-anaemic had a 3.1
times higher risk of having LBW babies than those who were
aparasitaemic anaemic and a 3.4 times higher risk than those
who were aparasitaemic but non-anaemic. Thus, we can
conclude that in malaria-endemic areas such as Al Hodeidah
governorate, malaria infection is a more important risk factor for
both preterm delivery and LBW babies than anaemia, and
indirectly influences neonatal mortality. Our findings support the
observation of Brabin and Piper, who concluded that malaria
infection was a more important risk factor for LBW than maternal
anaemia [26].

The causes of maternal malarial parasitic anaemia are
multifactorial and cannot be explained simply by the direct
destruction of parasitized red blood cells at the time of release of
merozoites [27], but include inhibition of erythropoiesis [28], loss
of infected red blood cells in the spleen [29] and elevated levels of
tumour necrosis factor a in the placenta [18]. In addition
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persistent low-grade parasitaemia leads to persistent haemolysis,
reticulocytosis and megaloblastosis because of folic acid
deficiency [30].

We found that maternal anaemia in general was extremely
common; 46.4% of the participants were anaemic. In 11.7% of
these, the anaemia was associated with malaria parasitaemia,
indicating that P. falciparum infection is an important cause of
anaemia in pregnant women.

The findings also revealed that microcytic hypochromic anaemia
was the predominant type of anaemia among pregnant women
infected with malaria. The severity of anaemia increased when
peripheral parasitaemia was associated with placental malaria,
indicating that anaemia during pregnancy is most often believed
to result from nutritional deficiencies, especially iron deficiency
[31]. However, folate deficiency, vitamin A deficiency and vitamin
B12 deficiency have all been found to contribute to anaemia [32—
34]. Thus, the etiological factors responsible for anaemia in
pregnancy are multiple and their relative contributions can be
expected to vary by geographical area. Knowledge of the relative
importance of the different causes should form the basis for
intervention strategies to control anaemia in pregnancy [35].

A very low red blood cell count was observed in pregnant women
with coincident infection. This may be an outcome of haemolytic
anaemia associated with malaria infection [36]. Immunological
factors play an important role in the etiology of haemolytic
anaemia associated with malaria and the reduction in the life
span of the red blood cells persists for several weeks after acute
infection [37].

In conclusion, this work represents a preliminary study of malaria
during pregnancy in Yemen. The results confirm that P.
falciparum infection in pregnancy is significantly associated with
maternal anaemia of the microcytic hypochromic type, besides
the haemolytic anaemia which accompanied malaria infection.
Young primigravidae are the most vulnerable group affected and
they have more preterm deliveries and LBW babies.

Effective measures aimed at preventing malaria in primigravidae
would scientifically reduce anaemia attributable to P. falciparum
infection and the deleterious effects on both mother and baby.
Motivating pregnant women of all parities to utilize antenatal care
services is a must, especially since most of the pregnant women
in this study were |lliterate (71.0%), and the vast majority were
housewives (85.5%). In addition, about 80.8% of them were
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married before they were 20. About one third of the women in our
study did not visit the antenatal care services at all.

It has been shown that intermittent treatment in the second and
third trimesters of pregnancy with sulphadoxine— pyrimethamine
can reduce severe maternal anaemia in primigravidae [38] and
significantly improve birth weight in primigravidae and
secundigravidae [39]. The introduction of a policy incorporating
this strategy would be appropriate for rural Al Hodeidah
governorate, where malaria is hyperendemic.
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