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MEDICAL PROBLEMS IN PREGNANCY-II
Geoffrey Chamberlain

Anaemia

Normal haematological values in pregnar

Total blood volume (ml)
Red cell volume (ml)
Red cell count (1012/I )
White cell count (109/l)
Haemoglobin (g/dl)
Erythrocyte sedimentation rate (mm in
the first hour)

Mean corpuscular volume ([Lm3)
Mean corpuscular haemoglobin C (Rg)
Serum iron (tg/1)
Serum ferritin (Rg/l)
Serum folate ([tg/l)
Total iron binding capacity (Itmol/l)
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Iron deficiency anaemia.

Indices of iron deficiency anaemia
Blood film
* Red cells

Normal size or microcytic
Hypochromic
Anisocytosis
Poikilocytosis

Haematological values
* Haemoglobin I
* Mean corpuscular volume l
* Mean corpuscular haemoglobin I
* Mean corpuscular haemoglobin C I
* Serum iron 4
* Serum ferritin I

icy
A few pregnant women may have a chronic haematological condition

Range from before pregnancy; some acquire anaemia during pregnancy as a result
)00-6000 of dietary changes and the metabolic demands of pregnancy on maternal
500-1800 and fetal physiology.

4-5 Clinical anaemia is often asymptomatic in pregnancy as small falls below
10-15 the widely accepted lower limit of haemoglobin concentration (10 5 g/dl)
2-0-13-5 are rarely accompanied by symptoms. Most anaemias in Britain are

10-60 detected by blood tests done routinely at antenatal clinics. Occasionally, a
80-95 woman will present more quickly with symptomatic anaemia, especially in
32-96 countries where malnutrition is common.
8-12 Anaemia in pregnancy may have one of three main causes.
10-200
6-9 0 Lack of production of red blood cells, mostly because of low

40-70 concentrations of iron and other blood synthesising precursors-for
example, folate
* Haemolysis of circulating blood cells
* A chronic repeated blood loss.

Most anaemias detected in the United Kingdom during pregnancy are
due to lack of production ofred cells, the haemopoietic system being unable
to cope with the extra load of pregnancy because of a lack of iron or folic
acid.

Iron deficiency anaemia
The haemodilution of pregnancy causes a fall in haemoglobin

concentration of approximately 10 g/l. Iron deficiency in pregnancy is
usually due to a diet deficient in iron; in rare cases iron absorption in the
intestine is faulty. In the United Kingdom this condition occurs in about
10% ofwomen and is usually detected in mid-pregnancy by routine tests.
During pregnancy the utilisation ofthe body's iron is increased. The total

intake in pregnancy should be 700-1400 mg to allow for the increase in
maternal haemoglobin concentration, fetal iron requirements, and uterine
growth. Thus daily requirements rise from 3 mg a day in non-pregnant
women to 6 mg a day in pregnancy. As absorption from the intestine is so
low hundreds of milligrams of iron have to be offered each day to get a few
milligrams across.

If the woman has iron deficiency anaemia with a haemoglobin
concentration below 10-5 g/dl a blood film will show microcytosis and
anisocytosis; the mean cell haemoglobin concentration and the serum iron
concentration will be low if the iron deficiency anaemia persists. Serum
ferritin concentrations are probably the best guide to the amount of iron
stored in the body. The number of reticulocytes increases when the bone
marrow responds to the anaemia.

Iron deficiency anaemia is best prevented by ensuring that the woman has
a diet containing sufficient iron. Preferably this will entail eating foods with
a higher iron content, including meat (especially liver and kidney); egg
yolks; beans; peas; dark green vegetables such as spinach; and dried fruits
such as apricots, raisins, and prunes.
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Dose and ferrous iron content ofcommonly
prescribed iron tablets

Ferrous iron
Dose content
(mg) (mg)

Ferrous sulphate (dried) 200 60
Ferrous sulphate 300 60
Ferrous fumarate 200 65
Ferrous gluconate 300 35
Ferrous succinate 100 35

Megaloblastic anaemia.

In the United Kingdom supplementary iron was commonly given to all
pregnant women as tablets offerrous sulphate (100 mg), fumarate (200 mg),
or succinate (100 mg), one of which will suit most women. The different
preparations contain 35-60 mg of ferrous iron in each tablet and about
100 mg a day is required from food and tablets to present the intestinal
mucosa with an excess of ferrous irons to aid absorption. Many doctors now
await the results of blood tests at the booking visit, giving iron only to those
who are really anaemic, and give advice on an iron rich diet. This is a logical
approach for most women in this country.

Sometimes a woman cannot take iron tablets, so if it is necessary a liquid
preparation should be prescribed. If it is not palatable iron may be given
intravenously or intramuscularly, with precautions being taken against
analphylaxis. If severe anaemia (haemoglobin concentration below 8 5 g/dl)
is not detected until the last four weeks of pregnancy, blood transfusion is
required to cover labour as the body has not enough time to manufacture
sufficient circulating red cells to ward off the increased risk of blood loss at
delivery. It is unsafe for any woman to approach labour with a haemoglobin
concentration below 8 5 g/dl.

Folate deficiency anaemia
Folate deficiency anaemia is rarer than iron deficiency anaemia in the

United Kingdom. Nowadays it is usually detected from red cell indices as
an anaemia with a raised mean cell volume. All tissue production requires
folate for the manufacture ofDNA; in pregnancy folate demands are higher
from both the fetus and the increased bulk of tissues in the uterus and
breasts. As well as the increased requirements, there may be a deficiency in
the diet. In developing countries this is often associated with a deficiency in
other vitamins.
A woman with folate deficiency may present with symptoms of anaemia,

being breathless and looking pale, and she may have other signs of
malnutrition. Haematological tests show a very low haemoglobin
concentration, often well below 8-0 g/dl. A blood film may show
macrocytosis, but this result is inconstant. The mean cell volume is
increased while the white blood cells show multisegmentation of the
nucleus, up to five or six lobules commonly being seen. Serum iron
concentration is high, but the concentration of folic acid in the red cells is
low. These indices usually enable diagnosis, but occasionally aspiration of a
blood marrow sample from the iliac crest is required, in which excess
megaloblasts are usually detected.
Management-Prevention is the best management offolic acid deficiency.

Foods with a high folate content are recommended such as beans, dark
green leaf vegetables, legumes, yeast extracts, and fish; folate is commonly
given prophylactically to most women attending for antenatal care. It is
often combined with the prophylactic iron preparation so that one tablet a
day contains 300-500 [tg folate, which is more than enough to prevent folic
acid deficiency. The theoretical fear of masking combined degeneration of
the spinal cord in association with pernicious anaemia is extremely unlikely
in women of reproductive age. If a woman has a proved folate deficiency
anaemia she should be treated with oral or intramuscular folic acid 5-10 mg
a day. Often she does not need more iron than she is already having as her
iron stores are full. When women with very low indices are excluded, there
is rarely a need to give a blood transfusion because the haemopoietic system
responds swiftly when adequate folate is provided, and the woman makes
up her own blood cells.
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Parenteral iron preparations
* Iron dextran

Complex of ferric hydroxide with dextrans
of high molecular weight

Iron content 50 mg/ml
Intravenous or intramuscular route (check
with test dose in case of anaphylaxis)

Proprietary preparation: Imferon

*Iron sorbitol
Complex of iron, sorbitol, and citric acid
Iron content 50 mg/ml
Intramuscular route only
Proprietary preparation: Jectofer

Indices of megaloblastic anaemia
Blood film
* Red cells

Normal size or macrocytic
Normochromic
Anisocytosis
Poikilocytosis
Sometimes nuclear material

* White cells
Leucopenia
Hypersegmentation

* Platelets
Sometimes thromocytopenia

Haematological values
* Haemoglobin I
* Mean corpuscular volume t or =
* Mean corpuscular haemoglobin l
* Mean corpuscular haemoglobin C t
* Serum iron T
* Serum folate.t
* Marrow

Megaloblasts t
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Aw 20;Haemorrhagic anaemia
7 ^ __8;Haemorrhagic anaemia is rare in this country in women of childbearing

age, but chronic bleeding from peptic ulceration or from piles may occur. In
other countries tapeworms or hookworms may cause a constant chronic
blood loss. Treatment is that of the causative condition.

Haemolytic anaemia
Haemolytic anaemia is also a rare disease in the United Kingdom, but

drug induced anaemia and deficiency of glucose 6-phosphate
4 _-6Idehydrogenase is sometimes seen.

Bone marrow aspirate.

Haemoglobinopathies

Sickle cell disease
Indices of sickle cell anaemia Most adults have their haemoglobin in the A form, which is virtually
Blood film stable. Defective genes can alter the side chains of haemoglobin so that less
* Red cells stable haemoglobins are formed. Women with haemoglobin S originated in

Polychromatophilia the Middle East but are now found in Africa and the West Indies. Those
Sickle cells with haemoglobin C come from West Africa. The partner's blood should be
Anisocytosis tested and antenatal diagnosis of the fetus is available by direct gene probe
Poikilocytosis from a chorionic villus sample.

* White cells In pregnancy a woman with sickle cell disease is at high risk of
Leucocytosis complications; she deserves special antenatal supervision. Even in

* Platelets experienced hands the perinatal mortality rate can be four times that in a
Thrombocytosis normal population and maternal mortality is also greatly increased. In

Check ]extreme cases sickling produces crises in the bones or abdominal blood
Heck vessels, producing sudden pain in the head, chest, or abdomen. A

* Haemoglobin electrophoresis haematological film will show sickle cells and electrophoretic patterns
specific to the abnormal haemoglobin. Rates of severe pre-eclampsia are
higher, as are the incidences of chest and urinary infections. Intrauterine
growth retardation and fetal death occur because of placental infarction.
High doses of folate have been used to try to reduce the severity of this

Treatment of sickle cell crisis condition and the frequency of pain attacks; if a crisis occurs then both
* Morphine for pain haemoglobin concentration and red cell volume should be checked every
* Antibiotic only if accompanying infection few hours. Hospital treatment with intravenous hydration, packed red cell
* Oxygen transfusions, and antibiotics may be required. Controversy exists about the

value of regular exchange transfusions, but women with haemoglobin* Intravenous fluids to maintain hydration concentrations below 6-0 g/dl should have such transfusions before elective
* Intravenous bicarbonates for acidaemia delivery. Babies should be tested and followed up if they have sickle cell
* ? Exchange transfusion disease.

Thalassaemia
Most red cells produced by a healthy bone marrow have a life of about

120 days. In thalassaemia thie life is much shorter and so anaemia follows
Indices of thalassaemia because there is a more rapid breakdown than production of cells.

Haemoglobin concentration is low but the serum iron concentration is high
Blood film and the increased fragility of the red cell can be shown with the sodium
* Red cells hypochlorite test.

i
Polychromatophilia Iron rarely needs to be given to affected women as they have plenty on

Hypochromia board. The stress of hypoxia or acidaemia should be avoided as both
Sometimes anisocytosis increase the breakdown rate of red cells.
Sometimes poikilocytosis Women liable to haemoglobinopathies and their antecedents usually
Target cells present come from Mediterranean countries or Asia and are often known to the

Haematological values family doctor beforehand. All such women should have their blood checked
* Haemoglobin t by electrophoresis and have a blood film examined at the booking clinic. If
* Serum iron T they are found to be carriers their partner's blood should be checked. If
* Mean corpuscular volumel ~they too are carriers, antenatal diagnosis is available from early chorionic
* Mean corpuscular haemoglobin ~ villus sampling and from fetal blood sampling in later pregnancy. Such

women are best managed at special combined antenatal-haematological
Check units and should be sent to such hospitals early in pregnancy so that plans
* Haemoglobin electrophoresis can be made to cover all eventualities. If not, as luck would have it, the crisis

will always come on Saturday night at 11 30 pm.
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Urinary tract infection
Acute urinary infection occurs in about 2% ofwomen during pregnancy.

Nitrofurantoin
Infection of the urethra and trigone of the bladder is signalled by dysuria

50 mg four times and increased frequency, whereas infection of the upper tract affecting the
a day after meals / ureters or kidney produces loin pain and spikes of pyrexia. Often these

attacks have occurred before pregnancy, and pregnancy itself is an
exacerbating feature.
A midstream urine specimen should be checked for presence of cells and

bacteria (with bacterial sensitivity to antibiotics) before any treatment is
started. The woman should drink much more liquid and when her clinical

Amoxycillin Cephradine condition warrants it start taking a wide spectrum antibiotic such as
250 mg 250 mg ampicillin until the results of the test are known. Antibiotic treatment may

three times a day every night have to be changed according to the sensitivity results but usually ampicillin
suffices. The woman should rest in bed and drink plenty of liquid (3-41 a

2 weeks day). Local heat to the loins or suprapubic regions may be helpful; this may
Rotation of antibodies for persistent bacteriuria. sound old fashioned but it is comforting. Alkalination of the urine may be

performed, though this is unpleasant and entails taking potassium citrate
mixture. It does not help in many cases of urinary tract infection in
pregnancy, merely causing the woman to feel more nauseous.

1000 After five days a second midstream urine specimen should be sent to the
First screen l' N aboratory. If bacteria are still detected a six week course of three antibiotics

F5 , ,, 950. in rotation should be prescribed. The three antibiotics may be taken from a
Subsequently 0-_

15l5
Never list including amoxycillin, nitrofurantoin, and trimethoprin (safe and oftenpositive positive

used in the second and third trimester).
Total positive

First treatment Asymptomatic bacteriuria
t13 +. 52 Infection may be low grade and asymptomatic. About 4% of pregnant,/ ..-t 7 45sv Negative women have evidence of bacterial infection of the urine; its significance

98 Negative level is arbitrarily set at more than 100 000 bacteria per ml of urine.
20 after one

Second treatment If all women are screened early in pregnancy and asymptomatic
treatment * bacteriuria is detected it is probably wise to treat as the risk of developing

acute pyelonephritis in pregnancy is about 30%. Treatment is for five days
T8 24 with an antibiotic to which the bacteria are sensitive. A urine sample should

,'L2A' 10 be recultured-14 days later. If bacteria are still present three antibiotics
Negative should be prescribed in rotation as mentioned previously.[j~~~~~~~j F9oafter twoprvosy
treatments Any woman with persistent asymptomatic bacteriuria through

pregnancy should have her urinary tract checked by intravenous urography
Positive culture Negative culture after delivery. About 20% of this subgroup will be found to have a structural

abnormality of the kidneys, ureters, or bladder.
Progress of 1000 women with asymptomatic
bacteriuria during pregnancy. Chronic renal disease

Most women with chronic renal disease are well known to their general
practitioner and have usually been counselled by a renal physician about the

|Considerations for pregnancy in risks of pregnancy and the precautions required. In brief, renal function
chronic renal disease usually improves in pregnancy, and there is no evidence that pregnancychronic renal disease

adversely affects the long term prognosis from the renal disease. The
* Type of disease outlook in pregnancy is favourable if the patient is not hypertensive and

Beware scleroderma, periarteritis nodosa does not have albuminuria before pregnancy. Pregnancy should be* Blood pressure carefully supervised by the obstetric and renal team.
Diastolic pressure <90 mm Hg Transplant recipients have normal fertility. There is little evidence that* Renal function
Plasma creatinine <250 smol/l the commonly used immunosuppresive agents cause an excess of fetal
Plasma urea <10 mmol/l abnormalities. Episodes of rejection are not more common in pregnancy,
No proteinuria but if they occur they usually do so in the puerperium. If the transplanted

* Review essential drug treatment kidney is in the pelvis a caesarean section may be necessary for mechanical
reasons.

I thank Dr John Parker-Williams of St George's Hospital for supplying the blood films and bone
marrow aspirate. The figure showing screening and treatment of asymptomatic bacteriuria is
reproduced by permission of Churchill Livingstone from Obstetrics edited by A Turnbull and G
Chamberlain.

Professor Geoffrey Chamberlain, FRCOG, is chairman of the department of obstetrics and
gynaecology at St George's Hospital Medical School, London.

After consultation with Professor Chamberlain a decision was made to waive the BM7's policy of
giving measurements of haemoglobin concentration in SI units (g/l) for the articles in this series. The
policy will, however, be maintained for all other articles.
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