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There is an appreciable incidence of 
anaemia in pregnancy in Malta. In a recent 
survey, it was found that 33% of untreated 
patients first attending the antenatal cli
nic had a haemoglobin concentration of 
less than 12 g. per 100 ml. and just over 
10% had a haemoglobin concentration of 
less than 11 g. per 100 ml. (Benster, 1968). 

The full investigation of all anaemic 
patients in pregnancy is an enormous task, 
but as accurate diagnosis is essential for 
correct treatment ,it is of value to find the 
incidence of the major causes. 

The importance of several investiga
tions in the diagnosis of anaemia was first 
assessed by comparing the results in anae
mic patients and non-anaemic controls in 
the third trimester of pregnancy. For the 
purpose of this survey, patients with a 
haemoglobin concentration less than 11 g. 
per 100 ml. were considered anaemic and 
patients with a haemoglobin concentration 
above 12 g. per 100 ml. were used as 
controls. 

After considering the diagnostic cri
teria, the incidence of the major causes 
will be assessed. 

Methods 

Haemoglobin was estimated as cyan
methaemoglobin (Dacie and Lewis, 1963). 
Blood smears were examined under oil 
immersion after Leishman staining. 

Serum iron (SI) and total iron binding 

capacity (TIBC) were measured by the 
dipyridyl method (Rams ay, 1957). 

l{aemoglobin Az estimation was car
ried out using the method of quantitative 
paper electrophoresis (Black, Miller, and 
Wan, 1966). Qualitative paper electro
phoresis was performed according to the 
method of Lehmann (1968). 

Haemoglobin F was estimated by the 
Betke modification of the alkali denatura
tion of cyanmethaemoglobin as described 
by Lehmann and Huntsman (1966). 

The serum proteins were measured by 
the biuret method (King and Wootton, 
1956). Serum bilirubin estimations were 
carried out by means of diazotized sul
phanilic acid as described by King and 
Wootton (1956). 

The presence of occult blood was de
tected by employing the ortho-tolidine 
reaction (Kohn and O'Kelly, 1955). 

Stools were investigated for the pre
sence of ova and cysts by the formol
saline concentration method. 

Midstream specimens of urine were 
screened for significant bacteriuria (Leigh 
and Williams, 1954) and when )< 100,000 
organisms per ml. were detected the na
ture and sensitivity of the growth was 
investigated by culture. 

Serum Iron and Total Iron 
Binding Capacity 

In females the normal values for 
serum iron are 60-160 p.g per 100 m!. and 
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TABLE I 
Correlation of haemoglobin concentration with serum iron 

and total iron binding capacity 

Bb concentration < 8 
(g. per 100 ml. blood) 

Mean SI + SD 19.4 
(p.g per 100 ml.) + 9.4 

No. patients 

Percentage of 
Patients with 
reduced SI 

Mean TIBC + SD 
(p.g per 100 ml.) 

No. of patients 

Percentage 
of patients with 
raised TIBC 

4 

100 

541 
+ 43 

4 

100 

8-
8.9 

43.6 
+24 

7 

71.5 

498 
+39 

6 

100 

9-
9.9 

68.6 
+5.7 

26 

50 

439 
+24 

24 

66 

10 
10.9 

69.2 
+ 33 

49 

42.8 

448 
+15 

47 

75 

11 
11.9 

75.6 
+48 

23 

43.5 

467 
+23 

22 

72 

12-
12.9 

72.5 
+21 

15 

33.3 

383 
+21 

15 

39 

13+ 

90.5 
+ 18 

4 

o 

363 
+53 

3 

33 

TABLE II 
The serum iron and total iron binding capacity 

in patients with raised haemoglobin A2 

Patient Hb concentration Hb A2 SI TIRC 
(g per 100ml.) (per cent) (p.g per 100ml) (p.g per 100ml) 

A.A. 9.3 5.9 
T.R. 10.0 4.0 
M.A. 9.9 4.4 
B.R. 10.7 4.5 
C.J. 11.0 4.7 
N.Z. 10.8 4.4 
C.R. 10.2 + 

+ elevated qualitative electrophoresis. 

for total iron binding capacity 200-400 p.g 
per 100 ml. In the present study the per
centage of patients with reduced SI and 
elevated TIBC was found to increase with 
reduction in haemoglobin concentration 
as may be seen from Table I and figure 1. 
It is also seen that the frequency of abnor
nal TIBC is greater than the frequency of 
abnormal SI. The SI is normal in all pa
tients whose haemoglobin concentration is 
above 13 g. per 100 ml. but the TIBC re
mains moderately elevated in 33%. In this 
series the serum iron seems to be of more 
value than TIBC in the diagnosis of anae-

100 250 
124 345 

60 582 
80 360 

112 243 
25 450 

129 495 

mia in pregnancy. 

Haemoglobin A2 
The haemoglobin Az level was con

sidered elevated if above 3.7%. The value 
of the haemoglobin Az level in the dia
gnosis of thalassaemic anaemia has been 
discussed in a previous paper (Benster and 
Cauchi, 1969). 

In seven patients with elevated hae
moglobin Az levels the serum iron was 
reduced in one and the total iron binding 
capacity was slightly elevated in three as 
may be seen from Table II. 
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TABLE III 
Serum proteins and bilirubin 

in normal pregnancy and anaemia in pregnancy 
(Number of patients in brackets) 

Total Protein 
(g. per 100 ml.) 

Albumin 
(g. per 100 ml.) 

Bilirubin 
(mg. per 100 ml.) 

Haemoglobin F 

Normal 
Pregnancy 

Mean + SD 

7.1 + 0.6 
(12) 

3.6 + 0.4 
(12) 

0.9 + 0.4 
(12) 

A raised haemoglobin F was detected 
in only 4 out of 129 patients. In two of 
these the haemoglobin A2 was also elev
ated. In pregnancy a slightly elevated 
haemoglobin F might be the result of foetal 
cells circulating in the maternal blood. 
Haemoglobin F does not seem to be as va
luable as haemoglobin A2 estimation in the 
diagnosis of the type of thalassaemia 
found in Malta. 

Serum Proteins 

The significant reduction in total pro
tein and albumin associated with anaemia 
may be an expression of nutritional defi
ciency, though it could also be due to the 
excessive plasma volume increase that 
sometimes occurs in pregnancy. It would 
require nutritional and blood volume stu
dies to assess the importance of these 
factors. 

Serum Bilirubin 

The mean level of serum bilirubin in 
the anaemic patients, 0.8 ~ 0.3 mg. per 
100 ml., is not appreciably different from 
the mean level 0.9 ~ 0.4 mg. per 100 ml. 
in the non-anaemic controls. The serum 
bilirubin has not been of any diagnostic 
value in the investigation of the present 
series of anaemic patients. 

Anaemia in 
Pregnancy 

Mean + SD 

6.4 ~ 1.0 
(53) 

3.3 + 0.5 
(52) 

0.8 + 0.3 
(49) 

"t" 

2.26 

2.27 

1.01 

Significant Bacteriuria 

P <0.05 

P <0.05 

P> 0.1 

Anaemic patients had an appreciably 
greater incidence of significant bacteriuria 
than the non-anaemic controls as may be 
seen from Table IV. 

TABLE IV 
Effect of anaemia on the incidence 

of significant bacteriuria 

No. investigated 
No. with significant 

bacteriuria 
Per cent incidence 

Anaemic Controls 
76 20 

9 
11% 

1 
5% 

Positive Occult Blood 
It was found that the occult blood 

test was more frequently positive in the 
non-anaemic controls than in the anaemic 
patients as may be seen from Table V. 
This surprising result may be explained 
by the subsequent finding that the test 
was more frequently positive in patients 
who had recently taken iron tablets or 
meat in the diet, and it was found that the 
anaemic patients had a lower meat intake 
than the non-anaemic controls. 

TABLE V 
Effect of anaemia on the incidence 

of positive occult blood 

No. investigated 
No. with positive 

occult blood 
Per cent incidence 

Anaemic Controls 
66 20 

20 
30% 

10 
50% 



Intestinal Parasites 

Ova and cysts were detected in the 
stools in six anaemic patients; Giardia in 
three, Trichuris in two, and Enterobius in 
one. All six patients had negative occult 
blood. The most important parasite to 
have been incriminated as a cause of anae
mfa in pregnancy in areas where it is pre
valent, is Ankylostoma duodenale (Hook
worm). This was not found in any of the 
stools examined. 

* * * 
The incidence of the major causes of 

anaemia in pregnancy has been assessed 
using the following criteria: 

1. Iron deficiency 

All patients with a serum iron less 
than 60 p.g per 100 ml., and showing hypo
chromia and anisocytosis in the blood film 
were considered as iron deficient. This was 
confirmed if there was a progressive 
improvement in the haemoglobin concen
tration and in the blood film particularly 
with the presence of polychromatic ery
throcytes after iron therapy. 

2. f3 Thalassaemia trait 

The diagnosis of f3 thalassaemia trait 
was made in those cases where the haemo
globin Az level was raised above 3.7% and 
the blood film showed significant morpho
logical abnormalities of the erythrocytes. 

3. Urinary tract infection 

The diagnosis of anaemia due to uri
nary tract infection was only made when 
there was no other apparent cause. All 
patients had normocytic normochromic 
erythrocytes and the serum iron was 
normal. 

4. Hypervolaemia 

Many authors have suggested that 
excessive plasma volume increase in 
pregnancy may reduce the haemoglobin 
concentration (Low, Johnson and McBride, 
1965, Paintin, Thomson and Hytten, 1966). 
This diagnosis was considered only in pa
tients with a normal blood smear and a 
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persistent mild reduction in haemoglobin 
concentration that returned to normal 
levels soon after delivery. 

5. Folic Acid deficiency 

This was suspected when an increased 
incidence of hypersegmented neutrophils 
was seen in the blood smear (Chanarin, 
Rothman and Berry, 1965) in patients 
whose anaemia did not respond to iron, 
but showed a good response when folic 
acid was given in addition. 

An accurate assessment of folic acid 
and vitamin BI2 deficiency is important for 
the diagnosis of anaemia in pregnancy, 
and it would be of value if in any future 
survey, estimation of serum folate and 
serum BIZ levels were undertaken. 

In 76 patients whose haemoglobin in 
the third trimester of pregnancy was less 
than llg. per 100 ml., the incidence of the 
major causes of anaemia using the above 
criteria was as follows: 

Iron deficiency 56.6% 
Possible Folic acid deficiency 10.5% 
Hypervolaemia 10.5% 
f3 Thalassaemia trait 7.9% 
Urinary tract infection 5.3% 
Diagnosis uncertain 9.2% 
It is well established that dietary iron 

is barely sufficient to meet the require
ments of pregnancy, and deficiency is 
likely to occur if there is any additional 
predisposing factor. The incidence of seve
ral predisposing factors to iron deficiency 
was compared in the anaemic patients and 
non-anaemic controls. In the anaemic pa
tients there was an appreciably greater 
incidence of menorrhagia before pregnan
cy, gastro-intestinal disturbances, haemor
rhoids and bleeding gums. It was also 
found that the intake of meat was less fre
quent in anaemic patients than in the non
anaemic controls. It has already been 
shown that patients of very high parity 
have a higher incidence of anaemia (Ben
steer, 1968) and this is especially true if 
pregnancies have rapidly succeeded one 
another. 

Conclusions 

Iron deficiency is the most important 
cause of anaemia in pregnancy. 
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There is an appreciable incidence of 
(3 thalassaemia trait, urinary tract infection 
and possibly folic acid deficiency. 

Serum iron, haemoglobin A2, and 
urine culture are important for the inves
tigation of the cause of anaemia in preg
nancy in Malta. 
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INTUBATION WITH POLYVINYL CHLORIDE TUBES 
IN YOUNG CHILDREN 

GEORGE M. BOFF A 
M.D., B.PHARM., D.A. (R.C.P. & 5.), 

D.A. (COPENHAGEN) 

A girl of 2! years was admitted to 
Victoria General Hospital, Gozo, at 5.15 
a.m. on Wednesday the 22nd January. The 
family doctor had first seen the child the 
previous evening at 10.00 p.m. and given 
her Penicillin and Streptomycin. On ad
mission the child was suffering from 
laryngotracheitis. Treatment was started 
with: Penicillin and Streptomycin; steam 
kettle; blocks at head of bed; Prednisolone. 

At 9.00 a.m. the child went into acute 
severe respiratory obstruction, and quickly 
become deeply cyanosed and lost con
sciousness. The pupils became dilated and 
there was marked indrawing of the supra
sternal notch and intercostal spaces and 
much recession of the lower ribs. Oxygen 
was administered and the child become 
semi-conscious, regained a good pink col
our but was struggling continuously and 

started having repeated bouts of laryngeal 
obstruction with deep cyanosis. Restora
tion of the airway was imperative and it 
was decided to intubate. The child was 
quieted down with Fluothane using a 
Schimmelbusch mask, oxygen being admi
nistered throughout. A polyvinyl chloride 
tube, size 00, was passed nasally and was 
guided through the glottis with ease; the 
whole procedure (Le. anaesthesia, intuba
tion) taking less than 90 seconds. 

The child quickly regained conscious
ness, did not he come restless and soon 
went into a restful sleep with good normal 
pulse, pink colour and showing no sign of 
respiratory distress except for a slight in
crease in rate. An injection of Dexametha
sone was given. 

At 12.00 noon, she managed to wrig
gle out of the arm restraints and pulled 
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