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Partial Exchange Transfusion as an Adjunct to the
Treatment of Severe Falciparum Malaria in Children

Exchange transfusion has been recommended as an
adjunct to the treatment of severe Falciparum
malaria, although there is no well designed clinical
trial to prove its efficacy. Our review of literature
reveals that, with the exception of three cases'? the
published case reports are confined almost exclu-
sively to the adult populatlon and lar rge volumes of
blood have been used in most cases.” " The amount
of compatible blood required for total exchange is
rarely available in areas endemic for malaria and the
risks of the procedure including transfusion-related
infections are high. Moreover, the parasite count
falls dramatlcally over time, the steepest decline
occuring early in the procedure ® This is the ration-
ale for using partial exchange transfusion. There is
only one 1solated case report of partial exchange
from India.” We therefore decided to determine the
efficacy of partial exchange transfusion as an adjunct
to the treatment of severe Falciparum malaria in
children.

Partial exchange transfusion was performed on all
children with severe Falciparum malarla as defined
by the World Health Organization,® admitted to St
John’s Medical College Hospital between December
1997 and September 1998. A total of 20 malaria cases
were admitted during this period, of which 5 (25 per
cent) had severe Falciparum malaria.

Vascular access was established through a radial
artery cannula and a peripheral venous cannula in
four out of five subjects. Vascular access was estab-
lished through a femoral cannula in the other subject.
The partial exchange was done by sequentially with-
drawing and infusing 20 ml of blood. The volume of

blood used was 40 ml/kg and the total volume of
blood used varied from 500 to 900 ml. Vital signs
were monitored closely throughout the procedure.
Parasitaemia was estimated pre-exchange and
immediately post-exchange. All five children were
administered quinine pre- and post-exchange.

The children were between 3 and 8 years of age.
The duration of symptoms prior to admission varied
from 3 to 20 days and two children were in altered
sensorium on admission. The time gap between
admission and commencement of the exchange
varied from 8 to 12 h (Table 1).

Four of the five children had pre-exchange hyper-
parasitaemia ranging from 6 to 90 per cent and the
other child had a parasitaemia of 2.1 per cent. There
was a significant decrease in parasitaemia following
partial exchange ranging from 5 to 88 per cent among
the children who showed hyperparasitaemia.
Patients with hyperparasitaemia are at increased risk
of developing all the dangerous manifestations of
Falciparum malaria. The risk is roughly proportional
to the parasitaemia9 and significant mortality occurs
despite appropriate parenteral antlmalanal chemo-
therapy and general supportive care.” 3 The child with
a parasitaemia of 2.1 per cent was in altered sen-
sorium on admission and the neurological status of
the child improved progressively during the
procedure and immediately post-exchange. This
indicates that rapid reduction in parasite load is not
the sole beneficial effect of exchange transfusion.
The procedure was well tolerated by all the children.
All five children survived and were discharged within
10 days.

The procedure of exchange transfusion still
remains controversial and its exact technique has
been poorly described.®> The minimum volume for
effective exchange has not been defined. The volume
of blood used in our study was 40 ml/kg (half volume
exchange).

We conclude that, partial exchange transfusion is a
useful adjunct to the treatment of severe Falciparum

Clinical profile of five cases of severe Falciparum malaria who underwent

TABLE 1

partial exchange transfusion

Case 1 Case 2 Case 3 Case 4 Case 5

Age (years) 3 7 8 7 4
Weight (kg) 12 19 2 15 18
Sensorium Irritable Coma Irritable Irritable Coma
Seizures - + - - -
Jaundice + - + - +
Hb (gm/dl) 83 11.1 8.9 4.5 4.9
Thrombocytopaenia + + + + +
Parasitaemia (%)

pre-exchange 90 2.1 70 15 6

post-exchange 1.5 1.2 8 6 1
Volume of blood (ml) 500 800 900 600 720
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malaria in children. Further assessment of the
efficacy and feasibility of this technique is warranted.
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HIV Seroprevalence by ELISA in High Risk Indian
Children and Their Presentation

Considering that most of the HIV in children occurs
through vertical transmission and approximately 1
per cent of the pregnant women in Bombay are
seropositive ! we studied the seroprevalence of HIV
in high-risk group children, by expanding the World
Health Organization (WHO) high-risk criteria.”> A
total of 47 children fulfilled the WHO high-risk
criteria® and 11 more were included after expanding
the criteria by adding grade IV protein-energy
malnutrition and disseminated tuberculosis as
cardinal findings. Tuberculosis of two or more organs
was taken as disseminated tuberculosis. All the
children were screened for HIV seroprevalence by
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ELISA, as well as the parents of the children found
seropositive. A repeat ELISA by another kit was
done in all positive patients. Informed consent was
taken for testing. The clinical presentations of the
children were documented and all of them were
investigated for the presence of tuberculosis, as well
as bacterial and fungal infections (see Table 1).

Of the 58 who fulfilled the expanded high risk
criteria 10 (17.24 per cent) were positive for HIV. Six
(12.76 per cent) out of 47 were positive for HIV
according to WHO criteria. Although the difference
between these two prevalence values was not signifi-
cant (p = 0.64) there was a 5 per cent increase in
detection of positive cases. It is interesting to note
that after expanding the WHO criteria for high risk,
four children, two of them with disseminated tuber-
culosis and two with grade IV malnutrition, were
tested positive. Mycobacterium tuberculosis from
sputum and lymph node biopsy in two children,
Candida albicans from oral thrush and urine, Salmo-
nella typhi and Straphylococcus aureus from blood,
and Acinobacter sp. from subcutaneous abscess were
the isolates in the ELISA-positive children.

Children are caught in the HIV epidemic as
innocent bystanders. Most of the studies for the sero-
prevalence of HIV have been carried out on adults in
the developmg countries, except for two published
reports.'” Most of the children in the present study
were below the age of 3 years, which is comparable to
the other published studies.

In our study, vertical transmission was 90 per cent,
71.4 per cent in Bombay. In Nigeria, blood trans-
fusion was the major route (47.6 per cent) and
vertical transmission accounted for 20.6 per cent.
Blood transfusion as a mode of HIV transmission
was noted in 14.3 per cent in Bombay. Grade IV
malnutrition, chronic diarrhoea, generalized
lymphadenopathy were the main features. Nineteen
per cent of the Nigerian children had skin manifes-
tations which was not noted in our study. In a
Zambian study, HIV seroprevalence was found to be
37 per cent among the children with tuberculosis as
compared to 11 per cent among those without tuber-
culosis.* This study endorses our view of usmg
disseminated tuberculosis as an isolated cardinal sign
for including children under the high-risk category.

The epidemiological features for a paediatric HIV
vary from country to country. Compulsory HIV
screening of blood for transfusion has been adopted
as a policy in some of the developing countries in the
last few years. Many children receive multiple pricks
with non-sterile needles in most of the developing
countries. In the urban areas of developing countries,
poor and destitute children are subjected to drug and
sexual abuse. In the wake of our observation of
increased HIV seroprevalence rates by expanding
the standard criteria and the above mentioned socio-
cultural factors, there is a need to redefine the WHO
criteria in respect of the geographic areas. We feel
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TABLE 1
Clinical profile of screened and seropositive children

Screened children ELISA positive
(n=58) (n=10)
Age (years)
15-3 20 6 (60%)
3-6 23 2
>6 15 2
Sex
M 31 8 (80%)
F 27 2
Transmission
Vertical
Secondary 1
Clinical presentation
Chronic diarrhoea 21 (36.2%) 6 (60%)
Progressive weight loss 10 (17.24%) 1(10%)
Persistent fever 10 (17.24%) 1(10%)
Generalized lymphadenopathy 8 (13.79%) 2 (20%)
Grade IV protein-energy malnutrition 12 (20.68%) 6(60%)
Hepato splenomegaly 4(6.89%) 1(10%)
Disseminated tuberculosis 9 (15.51%) 2(20%)
Recurrent respiratory infection 12 (20.68%) 1(10%)
Candidasis 2(3.44%) 2(20%)

that the following are risk groups which should be

included in HIV screening programmes: grade IV

protein-energy malnutrition; disseminated tuber-

culosis; children who received blood transfusions

before mandatory HIV screening for donors was

introduced; children of professional sex workers;

children staying in foster homes, and destitute and

street children. More studies are needed to confirm
our observations.
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Serum Interleukin-2 and Interleukin-6 Levels in Zinc
Deficiency

It has been well established that several trace
elements have an essential role in metabolic
pathways and immune cell function.! However, there
have been very few data about the effects of
micronutrients on the production of interleukins.>®

Zinc is a micronutrient, which plays an important
role in growth and many physiological functions
including the regulation of some lymphocyte func-
tions such as mitogenesis, antibody synthesis, acti-
vation of T lymphocytes and natural killer (NK)
cells.*>’® Zinc deficiency reduces the number of
CD;/CDys cells bearing the interleukin-2 (IL-2)
receptor on their surface, and hence leads to a
decrease in the production of IL-2. Zinc may be
essentially required for IL-2 mediated T-cell acti-
vation.*’

In this study, we aimed to investigate the effect of
zinc on the production of interleukin-2 and inter-
leukin-6 (IL-6) in zinc-deficient children by deter-
mining the levels of these interleukins before and
after zinc supplementation.

Twelve children between the ages of 6 months and
3 years were included in the study (mean age 16.16 +
7.82 months) and 10 healthy children with similar
ages comprised the control group (mean age 22.60 +
10.89 months). Patients were considered zinc defi-
cient if their plasma zinc levels were below 70 pg/dl,
which was estimated to be 2 SD below the control
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Group | Group Il Group Il
Plasma zinc (ug/ml) 67 +7.89 88 + 16.09 84 +9.04
(n) (12) (12) (10)
{ | | **p :
p
IL-2 (pg/ml) 54.31 £ 50.54 38.78 £ 26.54 149.73 £+ 89.06
(n) (12) (12) (10)
{ ) [T, :
p
IL-6 (pg/ml) 38.73 £ 64.52 17.28 £ 17.48 14.42 + 26.21
(n) (12) (12) (10)
: [T :
p

Key:

Group | value before zinc supplementation
Group Il value after zinc supplementation
Group 11l control group

p <0.05

*p =0.0084 (*p <0.01)

**p=0.4802 (**p >0.05)

***p =0.0002 (***p <0.001)

FI1G. 1. Characteristics of patients (mean + SD).

group’s values. Plasma zinc levels were measured by
using previously described methods."

The serum IL-2 and IL-6 concentrations were
measured by an enzyme-linked immunoabsorbent
assay (Endogen, Boston, MA, USA).

The children in the test group received 2
mg/kg/day elemental zinc in the form of zinc sulphate
syrup for 3 months. At the end of zinc supplementa-
tion all the parameters were studied again.

Data were analysed by using SPSS software
(Statistical Package for the Social Sciences, SPSS
Inc., Chicago, IL). Wilcoxon matched-pairs signed
rank and Mann-Whitney U-Wilcoxon ranks sum W
tests were used to test for significance of results.
Statistical significance was established at p < 0.01.

The mean values in patients are given in Fig. 1.
Although we had found a significantly lower level of
IL-2 in the zinc-deficient group compared with the
control group, after zinc supplementation their levels
still remained lower than in the control group. The
amount and the duration of the zinc supplementation
in our study might have been inadequate to normal-
ize the serum IL-2 levels, even when it seemed to be
adequate to normalize plasma zinc levels.

Prasad'' observed decreased serum thymulin
activity, decreased production of IL-2, decreased
NK cell activity, decreased production of TNF-a and
increased production of IL-18 and IL-6 in the
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experimental human model during the zinc deple-
tion phase.

Griingreiff, et al.’? examined the effect of zinc
supplementation in patients with chronic liver
disease with reduced serum zinc levels. They found
decreased concentrations of elevated cytokine (IL-6
and IL-10).

In our study IL-6 levels were found to be signifi-
cantly higher in the zinc-deficient group compared
with the control group, which became normal in
response to zinc supplementation, suggesting the
effect of zinc on the production of IL-6.

In conclusion zinc deficiency may seem to influ-
ence the production of some cytokines but we have
little information about its physiopathology.
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Plasma Zinc Levels in Patients with Iron-Deficiency
Anemia

Iron deficiency is the most common single nutrient
deficiency in the world. There is a marked variation,
being highest in infancy and in patients of low socio-
economic status."? Zinc is also another important
element which has structural and regulatory roles for
enzymes, signal transduction pathways, and gene
transcription systems. It is considered to be essential
for cell division, and for DNA and protein synthesis.?
Causes for insufficient zinc intake during infancy are
low zinc content of breastmilk, especially during late
lactation, and low content and low bioavailability in
consumed food.”® High prevalence of iron and zinc
deficiency were reported in Turkey but, previous
reports were based on either iron or zinc
deﬁciency.7’8

The aim of this study was to find out the incidence
of zinc deficiency in patients with iron-deficiency
anemia.

This study was performed at the Pediatric Hema-
tology Department of Ankara University. One
hundred children with the diagnosis of iron-
deficiency anemia, between the ages of 6 months and
3 years (median 17.1 + 8 months), were included.
Subjects with recent infection or chronic disease,
geophagia and those who had been taking iron or
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zinc supplements were excluded. Twenty age- and
sex-matched healthy children were taken as the
control group. Hemoglobin (Hb), hematocrit, red
blood cell count, mean corpuscular volume, and
mean corpuscular hemoglobin were measured on a
Counter Model T890. Blood smears were evaluated
after Wright staining, and serum iron level was
assayed  spectrophotometrically  (Perkin-Elmer
Coleman 795 Spectrophotometer). Total iron-
binding capacity (TIBC) was measured and the per
cent transferrin saturation was calculated by multi-
plying the ratio of serum to TIBC by 100. Serum
ferritin ~ was determined by enzyme-linked
immunoabsorbent assay, standardized using the
international reference. Plasma zinc levels were
measured by atomic absorption spectrophotometry
(Perkin-Elmer model 2380), as described previ-
ously.”

Iron-deficiency anemia was defined according to
WHO criteria by combination of abnormal values for
the following indicators: hemoglobin below 10 g/dl,
serum ferritin level < 12 ng/l, and transferrin satura-
tion < 12 per cent.!’ Patients were considered zinc
deficient if their plasma zinc levels were below 70
pg/dl which was 2 SD below the plasma zinc values in
the control group (92.0 + 10.9 pg/dl). Subjects were
considered zinc deficient if their plasma zinc levels
were below 2 SD. The mean values in subjects of
hemoglobin, serum iron, transferrin saturation, and
serum ferritin levels were 9.38 + 1.33 g/dl, 18.42 +
9.14 pg/dl, 8.55 + 3.26 per cent, and 6.76 = 2.18 ng/ml,
respectively. Mean plasma zinc levels were found to
be 92 + 10.9 pg/dl in the control group. In the subject
group it was 84.5 + 19 nug/dl. Nineteen subjects (19
per cent) were zinc deficient (below 2 SD =70 pg/dl).
Forty-two subjects had plasma zinc levels below 1 SD
(Table 1).

Clinical features of zinc deficiency such as
anorexia, failure to thrive, increased susceptibility to
infection, and impaired immune function, are similar
to those of iron deficiency. The common cause of zinc
and iron deficiency is probably inadequate dietary
intake, as dietary factors appear to play an important
role in the pathogenesis of iron and zinc deficiency.>?

Our results revealed that it is necessary to
determine the zinc status of patients diagnosed as
suffering from iron-deficiency anemia and zinc

TABLE 1
Distribution of zinc-deficient patients according to
1or2S8D
n (%)
Plasma Zn: 70-80 mg/dl (1 SD below) 23 (23)
Plasma Zn: 70 mg/dl | (2 SD below) 19 (19)
Total 42 42
Journal of Tropical Pediatrics Vol. 47 April 2001
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supplementation must be initiated following iron
therapy.
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Helicobacter pylori Seropositivity in Children with
Diabetes Mellitus Type 1

There have been reports in recent years of an
increased prevalence of dyspepsia in diabetic
patients, although the causes underlymg this associ-
ation are poorly understood.' The aim of the
present study was to evaluate Helicobacter pylori
serology in children who suffered from insulin-
dependent diabetes mellitus (IDDM).

Forty children (mean age 12.84 + 4.12 years) being
followed-up for IDDM for 0.5- 6.5 years and 37 age-
matched normal healthy children (control group)
(mean age 11.08 = 3.58 years) were included in the
study. None of the children from the control group
had abdominal pain or other gastrointestinal
symptoms. The evaluation of H. pylori infection was
made by ELISA for anti-H. pylori IgG. The children
in the patient group were selected randomly from the
diabetic patients who had come to the outpatient
department for routine control. All of these patients
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were questioned for gastrointestinal symptoms,
previous gastric or bowel surgery, chronic gastritis
and intestinal problems. Patients were screened for
diabetic complications; only three of the patients had
mild neuropathy.

Comparing the children under and above 10 years
of age, it was observed that the percentage of
seroposmVlty 1ncreased by age, as also indicated in
the literature.*® The rate of H. pylori seropositivity
was significantly different (p < 0.05) between the
diabetics (47.5 per cent) and the controls (18.9 per
cent). The reason for this difference has not yet been
explained clearly. IDDM is an immunocompromised
disorder and diabetic patients are predisposed to
develop a persistent infection eventually leading to
atrophic gastritis.>” Frequent visits to hospital could
lead to increased exposure to the pathogen, too.
Gastroduodenitis was demonstrated by endoscopic
examination in only one diabetic patient who had
recurrent abdominal pain and dyspepsia. Other
diabetic patients with H. pylori (Hp) seropositivity
did not have such complaints.

There were no statistical differences between Hp
(+) and Hp (-) diabetic patients for HbAlc and daily
insulin requirement. But the seropositivity percent-
age was shown to increase with the duration of the
illness (p < 0.05). None of the possible diabetic
complications were related to H. pylori seropositiv-
ity. Two of the three neuropathic children were
seronegative.

Diabetes in itself is a predisposing factor for H.
pylori infection in the sense of HLA-associated
genetic predlsposmon and not because of abnormal
glycemic control.” It has been suggested that the
HLA-DQA1 gene may contribute to susceptlblllty
or resistance against H. pylori infection.'® Helicobac-
ter pylori seropositivity may be the result of the
host’s immunogenic condition.

Gastric parietal cell autoantibodies (PCA) are
found to be more frequent in children and adoles-
cents with IDDM than in a non-diabetic popu-
lation."" The authors detected a high association
between PCA, H. pylori and chronic gastritis in
IDDM, suggesting a pathogenic mechanism that
increases the presence of PCA in H. pylori-infected
patients. These findings may be related to our
patients who are seropositive, although they have no
symptoms.

The association between hyperglycemia and
1mpa1red gastric motility has also been investi-
gated Intermittent attacks of hyperglycemia might
lead to duodenogastric reflux of bile and contribute
to the subsequent development of peptic dyspepsia.
In addition to possible predisposing factors for
H. pylori infections, mentioned above, impaired
gastric motility could also be an etiological factor in
diabetic gastric disorders.

In conclusion, in our study, the seropositivity of
H. pylori was higher in the patient group than in
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healthy children. This was not related to any of the

diabetic control parameters. [t may be suggested that

IDDM children who are immunocompromised are

more frequently exposed to H. pylori. But the real

importance of the H. pylori infection in diabetic
children is still obscure and needs further study.
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Screening of Hemoglobinopathies in
Kahramanmarags Province (Turkey) Situated in a
High Prevalence Area

Sickle-cell anemia and B-thalassemia are the most

common genetic disorders in Cukurova, the
lowlands between the Taurus mountains and the
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Mediterranean sea in southern Turkey. A systematic
survey previously carried out in the provinces of
Hatay, Adana and Igel showed that the prevalence
of the sickle-cell trait was 10.3, 9.3, and 10.5 per cent
and that of B-thalassemia carriers was 5.7, 1.8, and
3.3 per cent, respectively. Consequently, premarital
screening programs were officially started in these
provinces.

We decided to screen the counties and the city of
Kahramanmaras, neighboring the high prevalence
areas, to find if they were foci of these diseases. The
sample sizes were calculated by Epilnfo 6.0
computer program at 95 per cent confidence level;
participation was voluntary. A total of 1491 subjects,
(601 males and 890 females aged 6-69 years) were
investigated. Blood samples were collected into
EDTA and analysed by cell Dyne-1700. Cellulose
and agar gel electrophoresis were performed. Hemo-
globin A; and hemoglobin F levels were determined
by microcolon chromatography and alkali denatura-
tion, respectively, on samples with low MCV. No
hemoglobin S was detected in the province.

The B-thalassemia trait was found only in the city
of Kahramanmaras, 0.93 per cent (n = 751). Hemo-
globin O-Arab was detected for the first time in the
province. Two cases of the hemoglobin-D trait were
present (0.27 per cent). Overall the prevalence of B-
thalassemia was 0.47 per cent. Thus, there seems to
be no need to screen couples before marriage in
order to detect carriers of hemoglobin disorders in
the Kahramanmaras province.

However, since the population of southern Turkey
is at risk for hemoglobinopathies and is mobile, every
individual should have knowledge of these disorders.
A law passed in 1993 included hemoglobinopathies
under primary healthcare status and implemented
laboratories in Hatay, Adana, Igel, Mugla and
Antalya on the Mediterranean and started premari-
tal screening in these provinces. But the results of
premarital screening showed the need for extensive
genetic counselling and delivering education to the
entire population.

The developed and the developing countries are
conscious of the problem, and measures are being
taken.” A prevention program was organized in
Marseille which depended on education, the detec-
tion of carriers, genetic counselling, and prenatal
diagnosis.® Education of the public, genetic coun-
selling, screening, and availability of prenatal diag-
nosis has been in effect in Montreal for 20 years and
the incidence of the disease is reported to have fallen
by 95 per cent.” Israel has suggested a national
screening program for the whole country (popu-
lation 5.7 million) with the emphasis that healthcare
for the homozygous far exceeds the screening
programs.

In conclusion, factors such as being on the
Mediterranean and the mobile nature of our popu-
lation, should lead to hemoglobinopathy maps of the
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screening surveys in provinces bordering and neigh-

boring the Mediterranean being continued. To

obtain effective results from premarital screening, it

must be emphasized that education of the public and

genetic counselling must go hand in hand with
prenatal diagnosis and be readily available.
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