Friday Okonofua eJoseph A. Balogun
Kunle Odunsi «Victor N. Chilaka Editors

Contemporary Obstetrics
and Gynecology |
for Developing Countries

Second Edlition

Springer



Friday Okonofua = Joseph A. Balogun
KunleOdunsi e Victor N. Chilaka
Editors

Contemporary Obstetrics

and Gynecology
for Developing Countries

Second Edition

A Springer



Editors

Friday Okonofua Joseph A. Balogun

Centre of Excellence in Reproductive College of Health Sciences
Health Innovation Chicago State University
Department of Obstetrics and Chicago. IL

Gynaecology. University of Benin USA

Benin City

Nigeria Victor N. Chilaka

Women's Health and Action Research Centre Clinical Obstetrics and Gynaecology
Weil Cornell Medicine

Benin City

Nigeria ggpaar
University of Medical Sciences

Ondo City. Ondo State

Nigeria

Kunle Odunsi

Roswell Park Cancer Institute
Buffalo. NY

USA

1st edition: © Women’s Health and Action Research Centre (WHARC)2005
ISBN 978-3-030-75384-9 ISBN 978-3-030-75385-6  (eBook)
https://doi.org/10.1007/978-3-030-75385-6

<DThe Editotts) (if applicable) and The Authors), under exclusive license to Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether the whole or
part of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way. and transmission or information storage and
retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now known or hereafter
developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book arc believed
to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors give a warranty,
expressed or implied, with respect to the material contained herein or for any errorsor omissions that may have been
made The publisher remains neutral with regard tojurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrassc 11.6330 Cham. Switzerland


https://doi.org/10.1007/978-3-030-75385-6

Contents

Part I Women's Reproductive Health

Sexual and Reproductive Health and Rights: An OVervieW........ccovveiviennenine. 3
Ebenezer Oluwolc Akande

Clinical Diagnosis in Obstetrics and Gynaecology.....ccoiviieieneineinieneenee s 7
Yomi Finnih

Maternal Mortality in Developing COUNTFIES......cocciviiii i 13
Friday Okonofua

Preventing Perinatal Mortality in the Developing COUNtries.......ccovvvnenreninnenn 23
Tinuadc A. Ogunlesi and Olalekan O. Adetoro

2 o Yo o] o TSSO 35
Friday Okonofua

Female CircumcisionAlutilation/Cutting.......ccccoceviieiiiiiiisesecesece e 45
Friday Okonofua

Reproductive Epidemiology, Health Status and Burden of Disability................... 55

Joseph A. Balogun

Part Il Obstetrics

10

12

13

14

15

Preconception Counselling and Prenatal Care.........c.ccovooeieieveieienisiencieseeseeees 65
Kingsley N. Agholor and Nosakhare O. Enaruna

Ultrasound in Labour and DeliVErY......ccveiieiciineiieie st sinneas 77
Morounfolu Olaleye Thompson

Evidence-Based ANTENALAl C Al @....ccicviiiiiiiiicie ettt 91
Olufemi A. Olatunbosun and Lindsay Edouard

Fetal Growth Abnormalities: Intrauterine Growth
ReSEriction anNd MaCrOSONIIA . ..cccvuiiiiiiiiciiiei e 103
Jedidiah Dase Kingsley Sodje

Management of Normal and Abnormal Labour........ccccccveiveiicccienccneiccsee 117
Olusegun Badejoko and Uchenna Onwudiegwu

Premature Rupture of Membranes (PROM ). 129
Osric Banfegha Navti

INAUCEION OF LaBOUT oo 143
Osric Ba'nfegha Navti and Victor N. Chilaka

Electronic Fetal MONITOriNg......ccooiiiiiiiiii e e 159
Ehigha Enabudoso

XV



Xvi

16

17

18

19

20

21

22

Operative Vaginal DeliVEIY ...
Christopher O. Aimakhu and Abiodun O. llesannii

Breech Presentation and DeliVETY ...
Uche A. Menakaya

Caesarean Delivery and Peripartum HysStereCtomy.......ccocoveveeseivsinnnsinnennesinennns
Rotimi A. K. Jaiyesimi. Oluropo Ebenezer Ojo, and Aderonke F. Awe

Obstetrical Analgesia and ANaesthesia. ... e
Charles Imarengiaye

Aetiology and Management of Obstetric Haemorrhage.......cocooevviriiniinencniennnn
Rosemary N. Ogu and Joseph Ifeanyi Brian-D Adinma

Y (=T A = 1 TP
Abdulmalik Bako

THE PUBTPETIUM ittt ettt ettt e st e et et n e st
Aderemi O. Aisien

Part 111 Medical and Surgical Disorders in Pregnancy

23

24

25

26

27

28

29

30

31

32

33

34

35

Intensive Care Management of Trauma During Pregnancy.......c.ccocoevvinenenennns
Pius E. Iribhogbe and Kingsley Ufuoma Tobi

Cardiovascular Diseases in PregnanCy......ccoccceieieverinienieeieesieresessssesssieseesessesesaesees
Obasohan Austine and Aivvuyo O. Henry

Respiratory Disorders in PregNanCy......ccocuieeriieiieiieeseiesesesesesessessesasiesessessssenens
Obasohan Austine and Aivvuyo O. Henry'

Hypertension iN PrEgNaNCY ... seee sttt sse s sse e sne e
Michael Olumide Gbala and Adedokun Isaac Adegoke

Critical Care Management of Severe Preeclampsia-Eclampsia
and Obstetric HYpertenSive CriSiS......ciiiiiiiiierisierieieseie st saese s
Jacob Aghomon Unuigbe

Haemoglobinopathies in PregnancCy ...
Hadiza Shehu Galadanci and Aisha Amal Galadanci

ANGEMIA IN PrEgNANCY ..ottt sttt bbb et
Olayinka Ogunbode and Olatoye Ogunbode

Diabetes iN PregNanCY ....cciciiioicisiee ittt sttt sae et esaeaennese e
Rosemary N. Ogu and Biodun Olagbuji

Venous Thromboembolism in Pregnancy........ccceiininensesesese e
Omolade Awodu

Inherited Bleeding Disorders in PregnancCy ...
Omolade Awodu

Haematological DisOrders in PregnancCy.......c.ccceeveieicinniesenesesessee e sessseseese s
Mathew Ebosc Enosolcase

Mental Health Disorders in Pregnancy and PUerperium.......ccccoceeeveiniieneseinniennas
Victor N. Chilaka and Francis Githae Muriithi

[ LAV AT AT o =To o T Lo Yo} SRS
Chris Ovoroyeguono Agboghoroma

Contents



Contents

36 Non-HIV Viral Infections in PregnanCy ... e s 397

Joseph Onakewhor. Toby Kenneth Maduako, and Friday Okonofua

37 Neoplastic DiSeases iN PregNanCY ..ot s seesees
Michael Chudi Ezeanochie

38  Oral Health in PregnanCy ...t
Foluso J. Owotade

Part IV General Gynaecology

39 ECLOPIC PrEONANCY ..ociiieiicieii ettt sttt ettt sttt sttt bt st be e aene e
Friday Okonofua
40 Prevention and Management of RecurrentMisCarriage......ccoovvereivneenerieeseeennnns

Chioma Uchenna Chilaka. Nasreen M. N. Soliman,
and Victor N. Chilaka

41 Control of Sexually Transmitted Infections Throughlntegrated
Reproductive HEalth SEIVICES ...
Lindsay Edouard and Olufemi A. Olatunbosun

42 Uterine Fibroid and HyStereCtoOmMY ..ot
Friday Okonofua
43 ENOOMBEIITIOSIS ittt

Uchc A. Menakaya

44 ChroniC PeIVIC PaiN ...
Tarek Elshamy. Olukunle Ajayi. and Victor N. Chilaka

A5 INTRITHTITY coereeice et bbb bbb
Friday Okonofua
O =Y o I U o 1T o} o1 ¢ TSRS

Dan O. Selo-Ojeme

47 PelViC Organ ProlapSe....coiiiiiieiiiieieieit sttt
Olukunle Ajayi and Victor N. Chilaka

LE I O L (oo VAT T-ToTo ] Fo T YRR
Victor N. Chilaka. Olukunle Ajayi. and Tarek Elshamy

49 Amenorrhea and Abnormal Uterine Bleeding.......cccocevviieiiiniineniinniinsesees
Stephen C. Collins, J. Ryan Martin, and Lubna Pal

50 M BNOPAUSE ettt h bR r bR r e nr b n e b neens
Victor N. Chilaka and Abdulmalik Bako

51 Physiotherapy in Obstetrics and GYNaecology......cccovuriiiiiiininnensiseiseese e
Joseph A. Balogun

Part V Gynaecological Malignancies

52 Rising Burden of Gynaecological Cancersin Developing Countries.........ccecvenas
Olusegun Kayode Ajenifuja and Kunle Odunsi

53 Molecular Biology of Gynaecological CanCersS......cococvviiiiniinineise e
Tanja Pejovic and Kunle Odunsi

54 Gestational TrophoblastiC DiSEaSE.......ccviiiiiiiiiiiiirisi e
Clement A. Adepiti and Kunle Odunsi



Xviii Contents
55 Cancers of the Vagina and VUIVa.........ccooiviiiciccccecceee s 599
Rakiya Saidu and Lynette Denny

56 Cervical Cancer Screening and Prevention......veeceieeiensie e 609
Adeola Olaitan and Michael Chudi Ezeanochie

57 Cancer 0fthe ULEriNg COMPUS ..ottt bbb 615
Peter Adefuye and Alex Olawaiye

58 Epithelial Ovarian CanCeI ...ttt 633
Olusegun Kayode Ajenifujaand Kunle Odunsi

59  Germ Cell TumMOoUrs 0Fthe OVary ... e 643
Okechukwu A. Ibeanu

60 Principle of Radiation Therapy for Gvnaecologic CancCers......cvivrieneienneenn 655
Shushan Rana. Sophia Bornstein, and Jerry J. Jahoin

61 Emerging Trends and Best Practices in Hospice and Palliative Care........c.......... 663
Joseph A. Balogun
Part VI Health Systems Organisation, Research Methodology and Biostatistics

62 Leadership of Healthcare Teams, Organisations and Systems:
Implications for Curriculum Revision in Medical Education.......c...ccccecevvvnienenn. 689
Joseph A. Balogun

63 Mobilising Human and Financial Resources for Maternal Health........................ 705
Rotimi A. K. Jaiyesimi, Adegbola Ojo. and Olubukola Adesina Adewole

64 The Role of Professional Associations in Obstetrics and Gynaecology................. 715
Christopher Odianosen Aimakhu and Olusegun Adeoye

65 Ethics. Liability, and Risk Management in Obstetrics and Gynaecology............. 723
Dilly O. C. Anumba

66 Human Rights and Legal Treaties Relevant to Obstetrics and Gynaecology .... 737
Oluwadamilola A. Adejumo

67 Evaluation of Clinical Significance inIntervention Research........ccccocoveveienennn. 747
Joseph A. Balogun

68 The Common Statistical Faux Pas in Journal Publications..........cccceciviiiiiieiienns 761
Joseph A. Balogun

69 Survey Research Major Methodological Flaws:Caveat Lector.........ccccccovevverennne. 771
Joseph A. Balogun



Anaemia in Pregnancy

29

Olayinka Ogunbode and Olatoye Ogunbode

29.1 Introduction and Definition

Anaemia occurs globally and is a major public health prob-
lem in women of reproductive age. especially in developing
countries. It isa major direct and indirect cause of maternal
mortality and is associated with high foetal wastage [1. 2J.
Despite various interventions over the past four decades, it
continues to acquire greater magnitude as a result of impov-
erishment of the population, arising from conflicts, wars, and
global economic recession [3]. Although iron deficiency is
considered as the commonest cause, anaemia in the tropics
may also result from non-nutritional causes such as malaria,
acute and chronic infection, acute and chronic inflammation
and haemoglobinopathies. Human immunodeficiency virus
(HIV) infections have also contributed significantly to the
increased prevalence of anaemia (4).

Anaemia can be defined as diminution below normal of
the total circulating red blood cells or haemoglobin (HB)
mass for an individual's age. sex and population. The normal
haemoglobin range between 12 and 14 g/dl. with men having
higher haemoglobin levels than women. In the non-pregnant
woman, haemoglobin of 12 g/dl or below is suggestive of
anaemia: however, in recognition of the physiological
changes affecting haemopoiesis during pregnancy, a lower
level of haemoglobin (11 g/dl) is customarily accepted for
the definition of anaemia.

Globally. 56 million pregnant women are estimated to be
anaemic by the World Health Organization with the develop-

0. Ogunbode +O. Ogunbode (S3)
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ing countries contributing over 80# [5-7]. In Africa, the
prevalence is estimated to be 35-75# accounting for 2-12#
of direct maternal deaths [8]. In Nigeria, the prevalence is
between 174# and 88# [6. 9, 10].

In general, deficiency anaemias are prevalent in develop-
ing countries as a result of poverty and its accompanied
under-nutrition [11]: however, this can be masked by anae-
mia caused by red cell haemolysis from infective conditions
such as malaria (Table 29.1). In West Africa where malaria is
endemic, haemolytic anaemia is common in contrast to East
Africa, where iron deficiency is the commonest form [12].
Thus, the order in which the major causes of anaemia exist is
strongly determined by the environmental parasitic profile
[13]. In Nigeria the main causes are malaria infection, folic
acid and iron deficiency, antepartum and post-partum
haemorrhage.

With the World Health Organization definition of anaemia
in pregnancy (level of haemoglobin 11 g/dl or less), one-
third of antenatal patients would be classified as anaemic
113]. In practice, many hospitals in Nigeria use a lower level
of haemoglobin (10 g/dl or less) as indicating anaemia, based
on the work of Lawson which showed that no serious mater-
nal or foetal harm occurs until haemoglobin value was below
10 g/dl [14]. In developing countries, it is, however, advis-
able to apply the WHO definition for diagnosing anaemia for
the benefit of standardization and meaningful comparison
whenever data are being presented or discussed globally.
Additionally, unless we start to adopt the World Health
Organization's definition, there will not be adequate aware-
ness of the magnitude of the problem of anaemia in our com-
munity. Only then will there be prompt and adequate efforts
to improve the haematological status of our expectant
women.

C The Author(s). under exclusive license to Springer Nature Switzerland AG 2021 321
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Table 29.1 Environmental influence A.
on order of frequency o f different
types of anaemia

0. Ogunbode and 0. Ogunbode

General cause of anaemia in the developing countries is malnutriton. Therefore,
deficiency anaemias top the list.
Iron deficiency -
Folic acid deficiency -
Vit. B.,deficiency -

very high
very high
rare

B. When endemic infections are prevalent (e.g. malaria), anaemia associated with
infections tends to overshadow the nutritional anaemias. Accordingly, the nutritional
anaemias will be less frequently seen. Thus.the pattern of anaemia in Nigeria before

1976 was:

Megaloblastic anaemia -

very high

(because of red cell haemolysis)

Folic acid deficiency -

high

Iron deficiency - low.

Vit. B 12deficiency -

rare

C. With infections substantially controlled (a situation that now exists in Nigeria. 1985),
severe anaemias become rare and the deficiency anaemias attain nearly the same
frequency as megalobastic anaemia which is still caused by malaria infection.

Megaloblastic anaemia
Folic acid deficiency

common in nearly
equal frequency

Iron deficiency

Vit. B12deficiency -

Fig. 29.1 Peripheral blood film showing target cells visible in the
upper halfof the film

29.2 Environmental Factors and Pattern

of Anaemia

Malaria infection was and perhaps is still the most important
factor responsible for causing anaemia in Nigeria and in
otherareas where the parasite isendemic. The incidence and
severity of malaria arc increased in pregnancy due to the
decreased immunity and increased parasitaemia. However,
severe anaemias, which used to account for about 159c of all
anaemias are now considerably less common, present in only
about 4% of patients currently seen with anaemia [3J. The
main reason for this significant reduction is the various ini-
tiatives over the past years such as the Safe Motherhood
Initiative (SMI). Roll Back Malaria (RBM) and Millennium

rare

Development Goals (MDG). This can be attributed to
improved prevention of malaria infection through the distri-
bution of free insecticide-treated nets (ITN) to pregnant
women and the increased use of intermittent preventive treat-
ment of malaria using sulphadoxine-pyrimethamine
(IPTp-SP) combination of anti-malarial medication (15J.

The second factor is the prompt diagnosis and treatment
of malaria infection. The average Nigerian now knows that
malaria infection must be considered whenever a febrile ill-
ness develops. Anti-malarial drugs are therefore first admin-
istered and medical attention sought only when significant
improvement does not occur after a few days. Furthermore,
the practice of primary' health care in the past decade has
ensured that anti-malarial drugs are the commonly pre-
scribed drugs in rural areas. There is thus an increased global
prophylactic use of anti-malarials and this has led to a reduc-
tion in patients who have the potential of developing acute
malarial infection. With adequate control of severe malarial
infection, the underlying deficiencies of folic acid and iron
have become apparent in the now predominantly mild-to-
moderate degrees of anaemia (packed cell volume (PCV).
19-33%).

Studies have shown that iron deficiency amongst pregnant
Nigeria women is of dietary origin [16]. Although staple
foods in Nigeria are rich in iron (the available daily range in
a balanced diet being 26-40 mg), many of our patients who
belong to the low socio-economic group are unable to afford
a diet that provides adequate iron. In fact, the average daily

iron consumption of many of these patients is less than
10 mg. The situation, therefore, is that mild-to-moderate

anaemia is now more commonly seen. Iron deficiency is
nearly as common as folic acid deficiency, as some degree of
iron deficiency is present in at least 90# expectant women
seen with dimorphic anaemia. The implication of the forego-
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ing is that iron supplement has become as desirable as anti-
malarials and folic acid in the management of anaemia in
pregnancy.

Nigeria because of its large population has the highest
number of HIV-positive pregnant women in Africa and the
prevalence of anaemia has been documented to be higher
amongst this group of women. This may be attributed to the
disease or medications given for the treatment of the condi-
tion [4. 171

29.3 Physiological and Other

Considerations

Blood volume is usually increased during pregnancy. The
increase in the plasma component of about 50# is much is
higher than in the red cells of about 30# and the haemoglo-
bin is consequently reduced to a varying extent, occasionally
resulting in anaemia. This phenomenon is termed physiolog-
ical anaemiaand occurs invarying proportions. The increased
blood volume can also pose a positive danger. Forexample,
in the cardiac patient, the increased circulatory volume could
lead to heart failure and because of the reduced oxygen-
carrying capacity of diluted blood, the foetus, insevere anae-
mia. may be insufficiently oxygenated.

There is also an increased demand for haemopoietic fac-
tors. the best known of which is iron. The pregnancy demand
ofiron is approximately 900 mg, of which about 500-600 mg
go to the uterus and its contents. Between 150 and 200 mg of
iron is lost from a normal delivery and a similar amount is
required for lactation. In addition to the above requirements,
about 500 mg of iron is needed for the increased maternal
haemoglobin mass; this iron is returned to the store after
delivery. On the credit side some iron, about 250 mg. is saved
as a result of amenorrhoea throughout pregnancy. This still
leaves a total likely ultimate iron deficit of about 600-
700 mg. Thus, pregnancy creates a state of negative iron
balance.

It may take 6-12 months after delivery to recover from the
iron deficit of pregnancy from a good diet. Therefore, anae-
mia is relatively more common in grandmultiparous women,
particularly those in whom pregnancies succeed each other
rapidly. In environments where the diet is poor in iron or
where poverty does not permit adequate dietary iron intake, it
will take a much longer period to regain the iron loss resulting
from pregnancy. To meet the iron needs of pregnancy, a
woman requires about 2.5-6 mg of elemental iron daily with
much of this requirement in the second and third trimester.

A common cause of anaemia in pregnancy is inadequate
absorption of iron. This may be an important factor in devel-
oping countries where malabsorption syndromes are preva-
lent. Even in patients with normal absorptive capacity.
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certain factors predispose to deficiency anaemia. The first is
inadequate dietary iron. In the developing countries, the
average daily dietary iron intake of the great majority of
expectant women in around 9 mg. whereas the normal daily
requirement for pregnant women is about 20 mg. Ofthe total
amount of iron in food, only a fraction (10-15#) is available
for absorption 118. 19|. Natural foods such as liver, meal, egg
and certain fruits are good sources of iron, but they are gen-
erally outside the reach of an average person in developing
countries.

Phytic acid, present in brown bread, which also contains
iron, tends to interfere with iron absorption by combining
with iron to form insoluble salts. Intestinal disorders such as
chronic diarrhoea also adversely affect iron absorption. By
contrast, iron absorption is favourably enhanced by the pres-
ence of hydrochloric acid in the stomach. As is well known
the ferrous salts are more readily absorbed than the ferric
salts, hence the dietary value of fresh vegetables and fruits
that are rich in vitamin C.

A lot has been said of iron but other substances are also
necessary for the formation of red cells by an active bone
marrow. These include folic acid and vitamin B12 (the
haemopoietic principle) in the synthesis of nucleic acid
and subsequently nuclcoprotein. Folate requirement is
increased in pregnancy and since the storage of folate in
the body is small, this need cannot be met without a sup-
plemented diet. Malaria infection also adds to the increased
requirement.

Women, whether in the rich or poor communities of the
world, are potentially prone to varying degrees of anaemia
during pregnancy. Three of the reasons evident from the
physiological considerations are:

1 Physiologic Haemodilution: This occurs particularly in
the second trimester of pregnancy. The increase in plasma
volume outstrips the increase in red cell volume and
therefore anaemia tends to result.

2. Increase Demands of Blood-Forming Substances: There
are increased demands by the developing foetus, the pla-
centa and the increase in the body weight of the expectant
woman.

3. Failure to take Haematinics: This predisposes to anaemia
in pregnancy through inadequate intake of haematinics
either from foods or by medication. The cause of inade-
quate intake of haematinics is often ascribed to nausea
and vomiting which are common features of early preg-
nancy. This phenomenon is a more common feature of
early pregnancy. This phenomenon is more common in
the primigravida but there would appear to be some
hereditary elements in its frequency. For example, it is
known to be more common in women whose mothers had
suffered from this complication of pregnancy.
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29.4 Main Types of Anaemia

In order to give a panoramic view of the causes of anaemia.
it is sometimes good to present the main groups with exam-
ples, as follows:

1 Deficiency Anaemias: The main examples are folic acid
and iron deficiency, more rarely vitamin B12 deficiency
may occur. Other micro or macronutrients needed for the
production of haemoglobin may also be contributory
factors.

2. Haemolytic Anaemias: There are two main categories in
this group:

(a) Hereditary Cause ofRed Cell Haemolysis: Examples
include abnormal haemoglobins [haemoglobin sickle
cell (HbSC). HbSS. thalassaemia), red cell mem-
brane defects (spherocytosis) and enzyme disorders
[glucose-6-phosphate dehydrogenase (G6PD)
deficiency].

(b) Acquired Causes of Red Cell Haemolysis: In the
developing countries, at least equally important
examples are malaria, severe chest infection, urinary
tract infection and septicaemia from any cause.

3. Haemorrhagic Anaemias: Blood loss can occur in two
forms. Frank blood loss is seen in patients with threatened
abortion, antepartum or postpartum haemorrhage. On the
other hand, the blood loss could be from heavy hook-
worm infestation.

4. Anaemias of Bone Marrow Pathology: In this situation,
every other factor is present normally, but there is failure
of adequate formation of new red blood cells. Factors that
can be responsible are bone marrow destruction (aplas-
tic), infiltration (e.g. leukemias, metastases from malig-
nancies) and chronic medical disorders (e.g. kidneys,
liver, bowels) also contribute to this group of anaemias.

29.5 Managementof Anaemia
in Pregnancy

The principles underlying the management of anaemia in
pregnancy are as follows:

(a) Identification and Treatment ofthe Cause: From a good
history, clinical examination and investigations.

(b) Correction ofAnaemia: By the most appropriate method
(depending on the severity of the anaemia and how much
time one has on hand - in other words, the gestational
age of the pregnancy at the time of diagnosis). It must be
remembered that the objective is to correct the anaemia
before the onset of labour or term.

0. Ogunbode and 0. Ogunbode

29.6 Diagnosis

Toreach a diagnosis the history must be detailed, the clinical
examination must be thorough and appropriate investiga-
tions must be carried out to confirm the diagnosis. The his-
tory must include age. ethnicity, occupation, use of social or
recreational drugs, medications, dietary habits and known
familial diseases. Others include the obstetrics, gynaecology
and medical and travel history. Investigations can also be
used to monitor response to definitive treatment.

The classical symptoms of tiredness, weakness and dizzi-
ness are present in only a small percentage of patients with
anaemia. In fact, it iscommon for patients with haemoglobin
of less than 6.8 g/dl (PCV. 18%) to walk intothe clinic with-
out any complaint. Many patients with anaemia (over 80% of
them) are picked up from the routine estimation of the hae-
matocrit level during visits to the antenatal clinic. This fact
underscores the importance of routine haemoglobin estima-
tion in pregnant women at each visit to the antenatal clinic.
In severe cases, however, the classical symptoms may exist
with dyspnoea and generalized oedema.

29.7 Clinical Examination

The clinical examination must be systematic. From a careful
general examination, one may suspect a likely cause of the
anaemia. For example, patients with abnormal haemoglobins
are generally slender in stature, with long and thin limbs.
Another feature is the prominence of the forehead (bossing).
An important sign often missed in these patients is scarifica-
tion marks at the joints particularly the elhow and knee joints
representing traditional treatment for bone pains. Sometimes
scarification marks may be seen in the splenic area.

The central sign of anaemia is pallor and the areas to
examine for pallor are the tongue and the mucous mem-
branes (conjunctivae. the tongue and the buccal mucosa).
Anaemia can also be detected by examining the palms of the
hand and the fingernail beds. The nails may show' the exis-
tence of koilonichia, which is a feature of severe iron defi-
ciency. Jaundice should be excluded, as its presence suggests
a haemolytic cause. The other aspects of general examina-
tion of the patient should be carried out such as examining
for lymphadenopathy, oedema, etc. after the general features,
the systems should be examined for the purpose of further
evaluation of the anaemia.

The respiratory system is examined for gross pathology
such as tuberculosis or chronic chest infection and a particu-
lar search must be made for basal crepitation, which are pres-
ent in patients with anaemia complicated by heart failure.

The next system is the cardiovascular system. In many
patients with anaemia, there is some degree of cardiac
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hypertrophy probably caused by the increase in workload on
the heart in its efforts to adequately oxygenate the body tis-
sues. It is therefore not unusual forthe apex beat to be slightly
displaced laterally from the mid-clavicular line. In patients
with moderate-to-severe anaemia, a pan-systolic murmur
(ejection or haemic murmur) may be heard. With adequate
treatment of the anaemia the murmur normally disappears.

On the abdomen, a general examination is made but par-
ticular attention should be paid to the spleen. Splenic enlarge-
ment coexisting with anaemia suggests a haemolytic
aetiology. It should be emphasized that splenic size is both of
diagnostic and prognostic importance. The size of the spleen
in patients with haemolytic anaemia varies inversely with the
control of underlying haemolytic process. While it is recog-
nized that in tropical countries splenic enlargement may be
present in the non-anaemic patient as in the tropical spleno-
megaly syndrome its existence in an anaemic patient should
raise the suspicion of red cell haemolysis until proven
otherwise.

29.8 Investigations

Investigations vary from simple side room test to sophisti-
cated laboratory procedure. The packed cell volume (PCV)
using capillary blood is most usually done; however, a full
blood count (FBC) is preferable because it estimates the Hb
concentration and other indices such as the total and differ-
ential white cell counts, mean corpuscular volume (MCV).
mean corpuscular haemoglobin (MCH). mean corpuscular
haemoglobin concentration (MCHC) and platelets count.
Peripheral blood lilm is useful in identifying the type of
anaemia as microcytic, hypochromic, macrocytic, megalo-
blastic or dimorphic varieties.

In the diagnosis of iron deficiency anaemia, the iron status
is usually assessed by the measurement of haemoglobin
(HB). serum iron (SI), total iron-binding capacity (TBC),
transferrin saturation (TS) pr T| percentage, serum ferritin
and erythrocyte protoporphyrin. Values diagnostic of iron
deficiency are as follows:

Serum iron: mean 102 + 42 pg/dl Low in iron
deficiency

Total iron binding capacity: mean 444 +94 High in iron

pg/dl deficiency

Serum transferrin below 12 pg/1 (normal 14.2-120 pg/l)

It should be noted that these indices (measurements) of
iron deficiency anaemia can be affected by both inflamma-
tion and iron deficiency. For example, both iron deficiency
and inflammation are associated with a decrease in HB. SI
and with an increase in erythrocyte protoporphyrin.

Thus, transferrin saturation is affected by inflammation
and infection because they decrease serum iron levels.
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Increase in serum iron caused by iron supplements haemo-
lytic diseases and liver diseases such as hepatitis B virus
infection will also lead to higher transferrin saturation.

Inflammation due to subclinical malaria or other parasites
had been associated with a rise in the level of serum ferritin.
Therefore, in Africa, serum ferritin is not a reliable indicator
of iron status unless inflammation is also taken into
consideration.

Malaria parasite can be easily identified by microscopic
examination of the thin and thick films of the peripheral
blood sample. Newer rapid diagnostics Kits are also available
for easy diagnosis of malaria especially in areas with short-
age of laboratory scientists.

Stool microscopy may help in detecting occult blood and
ova of parasites (hookworm) while urine microscopy, culture
and sensitivity is useful in identifying infections of the uri-
nary system. Coombs' test will help in detecting autoim-
mune causes.

With the increased embracement of voluntary counselling
and confidential testing (VCCT) for HIV infection and pre-
vention of mother-to-child transmission (PMTCT) of HIV
services, many pregnant women are now aware of their HIV
status. Rapid testing Kkits for HIV are available for testing
women with unknown status.

29.9 Clinical Approach to the Management
of Anaemia in Pregnancy

When the diagnosis of anaemia in pregnancy is made, par-
ticularly in the asymptomatic patient, questions relevant to
the establishment of a possible cause should be asked - such
as a history of any febrile illness preceding the event
(malaria), dietary status, blood loss, recurrent bone pains in
childhood (common in patients with abnormal
haemoglobins).

Questions should also be directed to relevant systems
such as the chest or urinary tract. After this, the appropriate
investigations should be carried out.

(i) For patients with mild-to-moderate degrees of anaemia,
the following investigations are suggested:
- Mild anaemia. Hb 9-11 g/dl (PCV, 27-33%)
- Moderate anaemia. Hb 6.6-9 g/dl (PCV. 19-26%)
(a) Estimation of the PCV to confirm the severity of
the anaemia
(b) Full blood count and differentials
(c) Blood films - a thickfilm for malaria parasites: a
thinfilm for red cell morphology
(d) Haemoglobin electrophoresis
(e) Urinalysis including culture and sensitivity
(0 Liver function tests
(g) Stool for hookworm ova
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(h) Blood grouping and Rhesus factor in preparation
for possible blood transfusion
(i) Where relevant and where facilities exist, serum
iron, total iron-binding capacity, serum folate and
serum ferritin
(ii) For patients with severe anaemia. Hb 6.8 g/dl or less
(PCV. 18% or less), the following additional investiga-
tions are required:
(a) Chest radiography to exclude chronic chest infec-
tion. for example, tuberculosis
(b) Bone marrow biopsy fora clearer cause/type ofexist-
ing anaemia (because the peripheral blood picture is
always several weeks behind the bone marrow state)

From the history, a careful clinical examination and the
above investigations, it should be possible to arrive at a diag-
nosis in the majority of patients with anaemia.

29.10 Treatment

All anaemic patients in areas where malaria is endemic
should receive anti-malarials. If malaria parasitaemia is
found, a full course of anti-malarials should be given. The
specific anti-malarial depends on the trimester of pregnancy.
Although Quinine is safe throughout all trimesters,
artemisinin-based combination therapy (artcmether/lume-
fantrine) is the recommended first-line treatment for uncom-
plicated malaria in the second and third trimester. The oral
route is preferred except in situations where there is severe
vomiting.

Any other identifiable cause should be treated (e.g. uri-
nary tract infection, hookworm infestation, dietary deficien-
cies such as iron, folic acid and very rarely vitamin B)2).

29.10.1 Correction of Anaemia

1 Oral haematinics.

Parenteral haematinics.

3. Blood transfusion (usually packed red cells). A potent
diuretic, forexample, frusemide 40 g. given intramuscu-
larly or by the intravenous routine may occasionally be
administered along with the blood transfusion.

4. Exchange blood transfusion.

N

29.10.2 Choice of Method for Correcting
Anaemia

General guidelines are given because each case must be
assessed individually, the objective being to correct the anae-
mia before term or before onset of labour, whichever is
earlier.

0. Ogunbode and 0. Ogunbode

29.10.3 Mild Anaemia

For patients with mild anaemia, oral haematinics such as fer-
solate 200 mg or other equivalent iron preparations plus folic
acid 5 mg daily is administered. The former practice of
increased dosage of haematinics. for example, ferrous sul-
phate 200 mg thrice daily, was found from recent studies to be
of no significant advantage 112]. However, if a mildly anae-
mic patient is seen late in pregnancy from the Week 37
onwards, blood transfusion with packed cells should be given.
500 ml transfused slowly over a period of 8 hours at a time
and given only to those at serious carefully considered risks.

29.10.4 Moderate Anaemia

The same principle for the management of mild anaemia
should operate, but because of the higher risks in these
patients resort to blood transfusion would be earlier, from
about the Week 32 of pregnancy.

29.10.5 Severe Anaemia

Irrespective of the gestational age of the pregnancy, cau-
tion should be exercised in the use of blood transfusion to
correct the anaemia. In patients with severe anaemia alone
and deserving transfusion, a slow blood transfusion in the
form of packed cells is appropriate and this can be repeated
every third day until the haematocrit gestation of the preg-
nancy. A haematocrit level of 28% is acceptable before the
Week 34 of pregnancy. After the Week 36. the objective
should be to correct the anaemia to a PCV minimum level
of 33%.

For patients w'ith imminent heart failure, usually patients
with haematocrit level of 15% or less, or patients with estab-
lished heart failure (irrespective of the haematocrit level ), a
potent diuretic should be added to each 500 ml of packed
cells. Again, transfusion is repeated on alternate days as
often as desirable. One important point about transfusion in
severe anaemia is that blood transfusion should be slowly
administered - 500 ml being given over a period of approxi-
mately 4 hours, but faster and less than 4 hours when the
anaemia is due to acute blood loss.

In addition, in the majority of cases a broad-spectrum
antibiotic (amoxicillin/clavulanic acid. | g. 12 hourly for
1 week) should be given to patients with severe anaemia, as
prophylaxis against infection. In patients with severe anae-
mia. the body resistance to infection is very low and this
explains the justification for antibiotic prophylaxis. In a few
of them, an infection would have already been in existence.
In such situation, efforts must be made to identify the site
and type of infection. Appropriate antibiotics should be com-
menced as soon as possible.
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29.11 Exchange Blood Transfusion

This is ihc most rapid method of correcting anaemia hut it is
also the most expensive and laborious. Its advantage over
packed cell transfusion is only marginal and greatest within
the first 12 hours following transfusion. Therefore, it is a
method now rarely used. The only indication for exchange
blood transfusion in anaemia in pregnancy is when correc-
tion of the anaemia must be made very quickly, a situation
which exists in a patient with severe anaemia in early labour.

29.12 Parenteral Iron Therapy

This approach is relevant because of the prevailing circum-
stances in many developing countries. First, for economic,
socio-cultural. educational reasons and because of the high
endemicity of parasitic infections, the prevalence of anae-
mias including iron deficiency remains high. Second, most
antenatal patients cannot be relied upon to take drugs strictly
according to prescriptions once outside medical supervision.
Third, many women book late in pregnancy resulting in a
short time for the correction of anaemia by oral medications.
Another compounding factor is the lack of blood bank facili-
ties due to unpreparedness of the public to donate blood to
match the high demand.

The overall situation thus favours parenteral iron therapy
provided the clinical picture is that of iron deficiency, there is
no previous history of hypersensitivity to parenteral iron and
there is ability to monitor the infusion as for blood transfu-
sion. Although with time, the haemoglobin response to oral
and parenteral therapy should be the same, experience from
controlled clinical studies has shown that parenteral therapy
is often more effective principally because of poor compli-
ance by patients on oral therapy. There is also the psycho-
logical satisfaction among our patients that a good treatment
is that which includes injection. This has led to a very high
acceptance rale for parenteral therapy.

The appropriateness of the widespread use of parenteral
iron in our practice has been reinforced by evidence of satis-
factory haematological responses to treatment of a large
number of patients with anaemias associated with iron defi-
ciency. The routes of administration are:

(a) Intravenous iron preparation: The simplest is imferon
total dose infusion (TDI). The dose required is related to
the body weight of the patient and the haematocrit level
(deficit from normal values) as shown in Table 29.2. The
procedure for TDI is as shown in Table 29.3.

(b) Intramuscular iron: The common preparations are iron
dextran (imferon). iron polysorbitol gluconic acid com-
plex (ferastral) and iron sorbitol (jectofer). Most experi-
ence is limited to imferon and ferastral. The advantage of
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Table29.2 Dosage ofimferon

Patient’s Weight Observed haemoglobin

3.0G 4.4G 509G 7.4G 8.9G 104G 11.8G
Kg Ib. 20% 30% 40% 50% 60% 70% 80%

Total dose o fimferon in ml
5 10 5 5 4 3 3 2 2
9 20 10 9 8 6 5 4 3
14 30 14 13 n 9 8 6 4
18 40 19 17 15 12 10 7 5
23 50 24 21 18 15 12 9 6
27 60 29 25 22 18 15 n 8
32 70 34 30 25 21 17 13 9
36 80 38 34 29 24 19 15 10
41 90 42 38 32 27 22 16 11
45 100 48 42 36 30 24 18 12
50 110 53 46 39 33 26 20 14
55 120 58 51 43 36 29 22 15
59 130 62 53 47 39 31 23 16
64 140 67 59, 50 42 34 25 17
68 150 72 63 54 45 36 27 18
73 160 77 68 57 48 38 29 20
77 170 82 72 61 51 41 31 21
82 180 86 76 64 54 43 32 22
86 190 91 80 68 57 45 34 23
91 200 96 84 72 60 48 36 24
I m. Imferon 1 =50 mg Fe

This formula makes an allowance for the replenishment of body iron

stores. In pregnancy, add 10 ml (500 mg Fc> to the calculated dose

Table 29.3 Procedureof administration of imferon total dose infusion
(TDI)

1. Determine the patient's total requirements from the dosage table
including the additional requirements for pregnancy, if applicable

2. Add the total calculated volume o f imferon aseptically to one pint
of sterile normal saline or 5% dextrose solution in the absence of
normal saline

3. A test dose should be given at arate notexceeding live drops per
minute for 10 minutes under strict medical supervision. If this test
dose is well tolerated, the rate of infusion may be increased to 45-6
drops per minute

4. Ifthere are any signs of intolerance (urticarial rash, loin pains,
chest pain, respiratory discomfort or any significant change from the
pre-infusion general feeling, acute hypersensitivity) to the test dose,
the infusion should be stopped atonce

Symptoms frequently subside on ceasing the infusion but treatment
for shock may be necessary in patients with severe reaction

One contraindication to the use ofiron dextran apartfront a history
o fhypersensitivity is overwhelming sepsis

ferastral is that it can be given in a higherdose. The manu-
facturers advocate the administration of 10 ml. in two
divided doses. However, from experience, it is more
acceptable and much less painful to give not more than
4 ml imferon and 5 ml ferastral ata lime. A serious disad-
vantage of intramuscular iron is the staining of the overly-
ing skin, which is more obvious in fair-skinned people. It
is possible to reduce the incidence of staining by a skilful
technique such as the Z-technique which involves pulling
the tissues laterally while the needle is bjing inserted so
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Fig.29.2 Peripheral blood films a patient with anaemia in pregnancy.
Note the polymorphic appearance of the red cells, microcytic, macro-
cytic. normocytic cells, with varying degrees of hypochromia

><:

Fig. 29.3 Exchange blood transfusion

that the needle track and therefore the track of the leakage
is zig-zagged.

In summary, the choice of parenteral iron would depend
on the practitioner who has to take into account the facilities
available to him for a safe therapy. A constraint to imferon
infusion in the developing countries is inadequate medical
manpower for supervision during the infusion. This con-
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Table 29.4 Advantages of imferon (TDI>in the developing countries

1. Certainly o f dosage and administration

2. Avoidance o f repeated injections

3. Economy in time for the patient and hospital staff

4. Saving of blood, particularly in obstetrics and elective surgery
5. Reliable haematological response when time is short before
delivery or surgery

straint is not a serious one since if many of those patients are
not given parenteral iron, they would have to be given blood
which would require equal supervision by medical or para-
medical personnel. On the other hand, with the single-
handed practitioner or in most parts of the rural areas, the
intramuscular therapy would seem to be more applicable.
The advantages of parenteral iron therapy are listed in
Table 29.4.

A rare complication of correction of anaemia is iron over-
load. First, it results from the treatment of refractory anaemia
with multiple blood transfusions and also due to an abnormal
increased absorption, when iron is given orally. It rarely fol-
lows massive or repeated parenteral iron administration
because of the predominantly reticulo-endothelial localiza-
tion of parenterally injected iron complexes. Second, follow-
ing TDI infusion, for days and even weeks after a large
injection, plasma iron concentrations may remain high, but
virtually all of the iron remains attached to dextran. From the
plasma it is gradually taken up by the reticulo-endothelial
system and only when needed, iron is split off and trans-
ported by transferrin to the marrow' for haemoglobin
synthesis.

The advocation of a liberal use of imferon :0 conserve the
relatively little available blood for use in case of severe anae-
mias or dire emergencies should be seen as an interim mea-
sure dictated by prevailing circumstance. The long-term
improvement in problems associated with anaemia will
come from an improved socio-economic state of the
population.

Furthermore, through education,
emerge:

the following will

(a) The development of an awareness to utilize maximally
existing medical facilities, inadequate as they are

(b) An increased willingness and appreciation of the need to
donate blood for obstetric and other emergency use

(c) The encouragement of a higher compliance rate with
oral medication

(d) An early report for booking during pregnancy

29.12.1 Malaria Chemoprophylaxis

Some epidemiologists argue that by administering malaria
chemoprophylaxis, the natural immune system will be inter-
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«.red. Removal of the protection after delivery theoretically

places the subject under a greater threat of severe malaria
nfection. Also, the patient is prevented from improving her
immune status. Furthermore, some anti-malarials, particu-
larly the 4-aminoquinolinc drugs, have been reported to
cross the placenta and to cause foetal abnormalities, includ-
ing loss of vision, ototoxicity and cochleovestibular
disturbances.

There is no question that malaria, even in the non-
pregnancy state, can lead to severe morbidity and death from
cerebral malaria. However, few the deaths may be. if even

ne death per 100.000 subjects, it isjustifiable to protect all
those at risk of infection, particularly in an endemic region.
Therefore, the potential benefits of chemoprophylaxis out-
weigh the possible immunological derangement that may
follow such practices.

Thus, there is today a general agreement among obstetri-
. ans. many epidemiologists and pharmacological scientists

n the regular use of malaria chemoprophylaxis during preg-
nancy and the puerperium. The main factors dictating this
practice are as follows:

Prevention/reduction of malaria attacks in the pregnant
woman in view of the maternal and perinatal morbidity or
mortality that may occur following such infection.

2 Protection of the lowered acquired immunity to malaria
reckoned to occur during pregnancy particularly in the
primigravidae.

3. Malaria is endemic in the tropics; therefore, pregnant as
well as non-pregnant women are susceptible to malaria
infection.

29.12.2 What Drug(s) to Give as Malaria
Chemoprophylaxis?

The approach to malaria prophylaxis varies from one region
to the other and sometimes from one practitioner to another
in the same centre. The choice ofdrug is usually dictated by
the regional experience of the practitioner with respect to the
drug resistance profile of malaria parasites or outcome of
research on malaria chemoprophylaxis conducted by or
knowm to the prescriber.

Currently, intermittent preventive treatment of malaria in
pregnancy (IPTp) with sulphadoxine/pyrimethamine (SP) is
the recommended regimen. This involves the administration
of three tablets of sulphadoxine/pyrimethamine
(500 mg/25 mg) given twice or thrice during pregnancy at
-Jweeks interval and started after quickening which is about
the 16-18 week of gestation. Tw'o doses are recommended
for low-risk patients while patients with immunosuppres-
sion in HIV infection are given three doses. The IPT-Sp is
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avoided during the first trimester because of risk of teratoge-
nicity and after 34 weeks of gestation because of the risk of
hyperbilirubinaemia and kernicterus in the newborn since
sulphonamides and bilirubin competes together for binding
site on serum albumin, thereby increasing the free circulat-
ing levels of bilirubin. However, recent recommendations
from WHO allows its continued use at 4 weekly intervals till
delivery in malaria endemic area. The previously used
weekly administration of pyrimethamine 25 mg (daraprin)
has been found to be non-effective and no longer recom-
mended. Other previous practices of the administration of
600 mg base chloroquine to expectant mothers at the first
antenatal visit was found to be non-effective and promoted
the development of resistance strains of plasmodium
species.

Considerable space has been devoted to malaria preven-
tion because of its importance in the causation of anaemia in
the tropics and the contemporary issues surrounding the
subject.

Other methods of preventing anaemia that must be men-
tioned are prophylactic haematinics. health education on
nutritional supplementation, treatment of hookworm infesta-
tions when diagnosed and birth spacing which is assisted by
the knowledge and practice of family planning. One preven-
tive method that requires further discussion is haematinic
supplementation. All patients now require iron 2(X) mg daily
and folic acid 5 mg. The practice of some health institutions
to administer iron 200 mg thrice daily has been found to be
of no advantage over the single dose regimen for
prophylaxis.

29.13 Adverse Effects of Anaemia
in Pregnancy

Anaemia has adverse effects on the expectant woman as well
as the foetus. In the mother these include loss of work and
home care through weakness by incapacitation and easy
fatigue, cardiac failure in severe cases and occasionally,
maternal death may be the result of anaemia. Deaths are
common in neglected cases and where prompt treatment can-
not be given. There is predisposition to infections and aggra-
vation of other complications of pregnancy such as
pre-eclampsia. After delivery, some of the patients are prone
to postpartum haemorrhage and infections.

In the foetus, abortion, intra-uterinc growth restriction
(IUGR). intra-utcrine death and preterm delivery are recog-
nized complications during pregnancy. Babies that survive
delivery are prone to perinatal complications and are also
liable to anaemia later in life since their development will be
governed by similar environmental factors to which the
mothers had been exposed.
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29.14 Prevention of Anaemia

The prevalence of anaemia is strongly influenced by the level
of education and socio-economic status. It is therefore clear
that prevention is difficult in many developing countries, but
certain measures, as stated below, will lead to a reduction.

(a) A vigorous campaign for early booking for antenatal
care

(b) Dietary advice during the counselling class at antenatal
clinics

(c) The administration of anti-malarial and haematinics
throughout pregnancy and the puerperium

(d) Through education, early marriage will be reduced and
by extension, diminished complications of pregnancy

(e) Health education in secondary schools, with references
to pregnancy

29.15 Summary

Anaemia, as elsewhere, is the commonest complication of
pregnancy. Its prevalence in the developing countries is high,
ofthe order of 60%. The main causes are dietary deficiencies
caused by poverty and environmental endemic parasitic
infections. The high frequency of abnormal haemoglobins
further aggravates the problems of anaemia in the tropics.

The principles of management are identification of the
cause to enable correct treatment and correction of the anae-
mia by the most appropriate methods. The overall objective
is to make sure that the patient is not anaemic by term or
onset of labour, whichever occurs earlier.

Attention has been drawn to the place of parenteral iron in
the developing countries and the need for measures that will
lead to a reduction in the unacceptably high prevalence of the
condition in obstetric practice.

References

1. Abe E. Omo-Aghoja LO. Maternal mortality at the central hos-
pital. Benin city Nigeria: a ten year review. Air J Reprod Health.
2008:12(3): 17-26.

2. Ujah I. Aisien O. MutihirJ.Vanderjagt D. Glew R. Uguru V. Factors
contributing to maternal mortality in north-Central Nigeria: a
seventeen-year review. Afr J Reprod Health. 2005:9(3):27-40.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Obasi I.

0. Ogunbode and O. Ogunbode

. Ogunbode O. Anaemia in pregnancy. In: Ogunbode O. editor.

Medical disorders in tropical obstetrics. 1st ed. lIbadan:

Brothers Nigeria Publishers Ltd; 1997. p. 1-20.

Evan

. Uneke CJ. Duhlinska DD. Igbinedion EB. Prevalence and public-

health significance of HIV infection and anaemia among preg-
nant women attending antenatal clinics in south-eastern Nigeria. J
Health Popul Nutr. 2007;25(3):328-35.

. Adesina O. Akinyemi O. Oladokun A. Anemia in pregnancy at two

levels of health care in Ibadan, south west Nigeria. Ann Afr Med.
2011:10(4):272—.

. Oladipo A. Falana A. Adegoke F. Sambo A. Kungu J. Prevalence of

anemia among pregnant women and its determinants in Northern
Nigeria. Eur J Nutr Food Saf. 2015;5(5):865-6.

. IX- Benoist B. McLean E. Egli I. Cogswell M. Worldwide preva-

lence of anaemia 1993-2005. WHO Global Database Anaemia:
2008. p. 1-40.

. Obed SA. Ekem I. Anaemia in pregnancy. In: Kwawukume EY.

Ekcle BA. Danso KA. Emuveyan E. editors. Comprehensive obstet-
rics in the tropics. 2nd ed. Accra: AGLC Press; 2015. p. 332-7.
Nwachukwu N. Comparative iron related anaemia
in pregnancy in Ebonyi state. South-east Nigeria. J Med Sci.
2013:13(6):425-31.

Nwizu E. lliyasu Z. Ibrahim S. Galadanci H. Socio-demographic
and maternal factors in anaemia in pregnancy at booking in Kano.
Northern Nigeria. Afr J Reprod Health. 2011;15(4):33—41.

World Health Organization. Haemoglobin concentrations for the
diagnosis of anaemia and assessment of severity. Vitamin and
Mineral Nutrition Information System. Geneva: World Health
Organization: 2011. (WHO/NMH/NHD/MNM/! 1.1). htlp:/lwww.
who.int/vmnis/indicators/haemoglobin.Pdf. Accessed 5 May 2016.
Letsky EA. Maternal anaemia in pregnancy. Ironand pregnancy - a
haematologist's view. Fetal Mater Med Rev. 2001;12(3): 159-75.
Guyatt HL. Snow RW. The epidemiology and burden of plasmo-
dium falciparum -related anemia among pregnant women in sub-
saharan Africa. Am JTrop Med Hyg. 2001:64<1):36-44.

Lawson JB. Stewart DB. Anaemia in pregnancy. In: Lawson J.
Stewart D. editors. Obstetrics and gynaecology in the tropics and
developing countries. London: Edward Arnold Publishers; 1969.
P-73.

Asa O. Onayade A. Fatusi A. ljadunola K. Abiona T. Efficacy of
intermittent preventive treatment of malaria with sulphadoxine-
pyrimethamine in preventing anaemia in pregnancy among
Nigerian women. Matem Child Health J. 2008;12(6):692-8.
Vanderjagt DJ. Brock HS. Melah GS. EI-Nafaty AU. Crosscy MJ.
Glew RH. Nutritional factors associated with anaemia in pregnant
women in Northern Nigeria. J Health Popul Nutr. 2007;25(1):75-81.
Olatunbosun OA. Abasiattai AM. Bassey EA. James RS. Ibanga
G. Morgan A. Prevalence of anaemia among pregnant women at
booking in the university of Uyo teaching hospital. Uyo. Nigeria.
Biomed Res Int. Hindawi Publishing Corporation. 2014:2014:1-8.
Stoltzfus R. Dreyfuss M. Guidelines for the use of iron supple-
ments to prevent and treat iron deficiency anemia. International
Nutritional Anaemia Consultative Group (INACG): 1998. p. 1-46.
Milman N. Oral iron prophylaxis in pregnancy: not too little and
not too much! J Pregnancy. 2012:2012:1-8.



