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Usefulness of apheresis to extract microfilarias in
management of loiasis

LUDO MUYLLE, HENRI TAELMAN, ROBERT MOLDENHAUER, ROGER VAN BRABANT,
MARC E PEETERMANS

Abstract

Two patients with loiasis in whom treatment with diethyl-
carbamazine had tc be interrupted because of serious
side effects underwent apheresis to extract microfilarias
from the blood. After three apheresis sessions the num-
ber of microfilarias in the blood had dropped from 8980
to 3412/mI in one patient anC from 2950 to 1840/m] in the
other. Between 40 and 45 x 10 microfilarias were re-
moved from each of the patients. After reduction of the
parasitaemia the two patients were given diethylcarba-
mazine; ne appreciable side effects occurred, and the
patients were cured.

Introduction

Loiasis is a parasitic infection caused by Loa loa filarias, ancd is
most prevalent in the rain forest belt of western ancd centra7
Africa. The infection has a prevalence of almost 100,, in some
places and is associated with appreciable morbidity, particularly
among workers in rubber plantations.' 2 Occasionally, loiasis
occurs in non-tropical countries in people whc have been
living in regions in which it is endemic. The major clinical
manifestations of the disease, produced by the adult parasites
(the macrofilarias, migrating through tissue, are transient, erra-
tic itching subcutaneous swellings-the sc, called Calabar
swellings-and conjunctivitis related tc the passage of the worm
in the subconjunctival tissue.' The microfilarias, the larvas laid
by the mature adult female, are usually not pathogenic but
may become so and give rise to symptoms as the result of their
massive lysis,' 2 when treatment is started with diethylcarbama-
zine, which has strong microfilaricidal and macrofilaricidal
action against Loa loa.

Fever, headache, malaise, nausea, vomiting, arthralgias, in-
creased swellings, and itching are common side effects of anti-
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filarial treatment3 4and are sometimes so severe with diethyl-
carbamazine that administration of the drug has to be inter--
rupted. The major drawback of treatment of loiasis, however,
is the occurrence of disturbances of the central nervous system,
particularly post-therapeutic encephalitis.5 Even when diethyl-
carbamazine is administered very cautiously together with
antihistamineg or corticosteroids, neurological complications
should be expected in patient& with a microfilariaemia of
50 000/mi (roughly 1000 microfilarias in one thick blood film)
or higher., but severe drug reactions may also occur at lower
levels.
We report on two patients with loiasis in whom treatment

with diethylcarbamazine had to be stopped because of major
side effects. To reduce the microfilariaemia and permit treat-
ment we developed a procedure to extract microfilarias from
the blood: as microfilarias collect in the buffy coat on centri-
fugation we extracted this layer with a blood cell separator.

Patients and methods

PATIENTS

Case 1-The patient was a 32 year old man who had worked as an
agricultural technician in northern Zaire (Gbadolite, since 1976 and
had complained of Calabar swellings since 1978. Treatment with
diethylcarbamazine had proved unsuccessful because severe side
effects (fever, nausea, vomiting' had necessitated repeated interruption
of the treatment. On admission he had no symptoms and physical
examination was normal. Laboratory tests gave the following results:
9000 Loa loa microfilarias/ml blood (Knott's method), total eosinophil
count 54C x 106/l, and IgE concentration 5000 U/ml (normal < 122 U/
ml). Results of serological examination were strongly positive for
Filaria by enzyme linked immunosorbent assay. Because of the side
effects of diethylcarbamazine in this patient three apheresis sessions
to extract microfilarias were performed. Diethylcarbamazine was
started afterwards beginning with a dose of 12 5 mg and slowly in-
creasing to 6 mg/kg/day after one week. This dosage was maintained
for three weeks. Prednisolone was added to the treatment, initially at
a dose of 15 mg/day, but was tapered to zero when the full dose of
diethylcarbamazine was reached.

Case 2-The patient was a 53 year old man who had worked as a
missionary for 17 years in north eastern Zaire (Isiro), where loiasis
is endemic. For several years he had had Calabar swellings. Several
attempts at treatment with diethylcarbamazine, although starting with
low doses, had had to be interrupted because of serious general side
effects-namely, high fever, malaise, myalgias. On admission he was
asymptomatic and-physical examination was unremarkable. Labora-
tory investigations showed: 3750 Loa loa microfilarias/ml blood
(Knott's method), total eosinophil count 93 x 106/1, and IgE concen-
tration 350 U/ml. Results of serological examination were strongly
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Results of collection of microfilarias by discontinuous flow centrifugation

Microfilaria count/ml
Case Centrifugation Volume of % of blood Collected Total No of
No Before After time blood processed volume processed volume microfilarias collected

apheresis apheresis (h) (ml) (ml) (x 10)

8980 7660 2 3700 71 215 12
1 < 7270 4900 2 4090 79 430 14 5

5370 3400 2 3670 71 405 12
f 2950 860 2 3180 42 270 12

2 4020 2540 2 3240 43 330 20
3470 1840 2 3600 48 325 14

positive for Filaria by enzyme linked immunosorbent assay. Before
diethylcarbamazine was restarted he underwent apheresis to remove
microfilarias. After three sessions he received the same treatment as
the patient in case 1.

METHODS

Microfilaria counts were made by taking four 20 ,ul samples of peri-
pheral blood with a Sahli haemoglobin pipette and making thick films,
which were afterwards dried and stained with Giemsa. The results
given are the mean values of four readings and are expressed as the
total number of microfilarias/ml blood.

Collection technique-Cell separation was performed with a Hae-
monetics M 30 blood processor (Haemonetics Corp, Massachusetts,
USA). The standard procedure for platelet collection was followed
except that the buffy coat was collected over two minutes instead of
30 seconds. After removal of this layer the plasma and red blood cells
were reinfused into the patient. The blood was anticoagulated with
citrate (ACD-formule 1, Travenol). Because ofthe periodic fluctuations
in the number of microfilarias in blood counts the apheresis always
began at 2 pm and lasted until 4 pm. Both patients underwent three
sessions on consecutive days. Just before and after the procedure
venous blood samples were taken for determination of the concen-
tration of microfilarias, packed cell volume, haemoglobin concentra-
tion, red and white blood cell counts, and platelet count (Ortho ELT-
8). The same variables were obtained from a sample of the concentrate.

Results

The table shows the results of the apheresis sessions in the two
patients. Over the two hours 3 18-4 1 litres of blood were processed.
The buffy coat was concentrated in a volume of 215-430 ml and con-
tained 12-20 x 106 microfilarias and a large number of platelets
(5-6 x 101"). At each session the number of microfilarias fell: when
reinfused into the patient the processed blood contained less than
100' of the original number of microfilarias. The platelet count fell
by roughly 3400 during each apheresis session, leading to a count of
39%0 of the initial value after three sessions (from 294 to 99 x 109
platelets/l in case 1, and from 313 to 137 x 109 platelets/l in case 2).
Both patients underwent apheresis without any complaint. Subse-
quent treatment with diethylcarbamazine was completed without any
major side effect, and no microfilarias were found at the end of the
treatment.

Discussion

During experiments on the collection of leucocytes from the
oeripheral blood of dogs by means of continuous flow centri-
fugation Greenough and Buckner7 noted that large quantities
of microfilarias were present among the collected buffy coat
cells. They proposed use of this centrifugation method for
the study of the kinetics of microfilarias and other blood borne
parasitic infections. To our knowledge this method has never
been used to decrease the microfilariaemia before treatment with
diethylcarbamazine. In 19668 9 exchange transfusion was sug-
gested for this purpose, but it never achieved widespread usage
because it is laborious, requires large amounts of blood,8-"0
and is hazardous owing to the -possible transfusion reactions.
Our results show clearly that the microfilarias are concen-

trated (tenfold) in the buffy coat by discontinuous flow centri-
fugation and that selective removal of this layer results in high
purification (over 90%') of the processed blood. Although the

microfilariaemia was greatly reduced at the end of each apheresis
session, we are not certain whether this was exclusively caused
by the procedure. Indeed, the number of microfilarias in
peripheral blood shows diurnal variation and is highest during
the day (from 10 am to 6 pm). Assuming that the microfilaria
content of the blood was the same throughout each session we
calculated the percentage of microfilarias extracted from the
processed blood. Surprisingly, in case 2 extraction was over
150%. This observation suggests that microfilarias are mobilised
from a non-circulating parasite pool during apheresis. This might
explain why over 100V of the microfilarias are apparently
removed.

Discontinuous centrifugation (Haemonetics) has been in
use for over 10 years and is simple and safe. Nevertheless, the
number of consecutive apheresis sessions is limited by the
decreasing number of thrombocytes, 100 x 109 platelets/l being
advisable for a safe procedure. To determine whether the
collected platelets might be returned to the patient it will be
necessary to examine whether separation of the platelets and
the microfilarias is possible by low centrifugation of the con-
centrate.

In conclusion, we believe that apheresis, because it is well
tolerated by patients and is effective in extracting microfilarias
from blood, should be regarded as a useful procedure in avoiding
the side effects of diethylcarbamazine, and as a mandatory pro-
cedure before diethylcarbamazine is started in patients suffering
from loiasis with microfilariaemia of 50 000 or more ml. More-
over, apheresis yields a large number of microfilarias, which
may be processed for antigens and used for serological investi-
gation.

We thank Professor A Fain for his useful criticism and Mr P Elsen
for reading the manuscript. We are grateful to Dr A De Rijck for refer-
ring his patient for care, and Mr E Mangelschots for technical help.
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