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Leukemia Virus-1-Associated Adult
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Loiasis is a filarial disease endemic to areas of Central and West
Africa. We present a case of Loa loa microfilaremia in a patient
with HTLV-1-related adult T-cell lymphoma. This case may
suggest the possible role of cellular immunity in controlling mi-
crofilaria burden.

Keywords. HTLV-1; Loa loa; loiasis; microfilaremia.

A 32-year-old man presented to a Canadian hospital with a
3-week history of diffuse lymphadenopathy, subjective fevers,
and weight loss of 8 kilograms. He had emigrated from Nigeria
to Canada 4 years before presentation. The patient grew up in
rural Southwestern Nigeria. His past medical history was no-
table for chronic hepatitis B and previous malaria treated in
Nigeria. He did not smoke, drink, or use recreational drugs. He
had no pets, no recent sick contacts, and had not returned to
Nigeria since immigrating. He was in a monogamous relation-
ship with his wife and worked a desk job.

On presentation, vital signs were within normal limits.
Physical examination revealed extensive lymphadenopathy with
2- to 3-centimeter mobile nontender lymph nodes throughout
his cervical, axillary, and inguinal areas. Abdominal exami-
nation demonstrated enlarged and palpable liver and spleen,
protruding 9 and 4 centimeters beyond the costal margins, re-
spectively. No angioedema or rash was present. Cardiovascular,
respiratory, and neurologic examinations were unremarkable.
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Initial complete blood count was within normal limits with
normal eosinophils and lymphocytes. Computed tomog-
raphy of his chest, abdomen, and pelvis demonstrated diffuse
lymph node enlargement and hepatosplenomegaly sugges-
tive of a lymphoproliferative disorder. Peripheral blood flow
cytometry demonstrated T-cell population predominance,
consistent with a mature T-cell lymphoma. Human T-cell leu-
kemia virus (HTLV)-1/2 serology was positive. Human T-cell
leukemia virus-1 was confirmed because initial HTLV-1 pro-
virus viral load was 77 074 copies per 100 peripheral blood
mononuclear cells and HTLV-2 was not detected. Bone marrow
biopsy demonstrated normocellular marrow with morpho-
logical and immunophenotypical evidence of a mature T-cell
lymphoma with chromosomal aberrations of 1q, 4q, 5q, 6q, and
10p. Pathology of an excised peri-parotid lymph node further
confirmed this diagnosis. Testing for human immunodeficiency
virus and toxoplasmosis was negative. Peripheral blood film for
Plasmodium was negative. Serological testing for Strongyloides
stercoralis and Schistosoma was negative. Serological testing for
filariasis was negative using an enzyme immunosorbent assay
created from antigens extracted from Brugia malayi nematodes.
This test is known to be cross-reactive with many filarial spe-
cies, including Loa loa, and thus is the assay available in Canada
for the serologic diagnosis of Loiasis.

The patient was started on DA-EPOCH antilymphoma
therapy with etoposide (50 milligrams/meter® per day), dox-
orubicin (10 milligrams/meter” per day), and vincristine (0.4
milligrams/meter” per day) on days 1 to 4, with the addition of
1 dose of cyclophosphamide (750 milligrams/meter” per day)
on day 5. Prednisone (120 milligrams orally daily) was provided
from days 1 to 5. With the initiation of anticancer therapy, the
patient was started on tenofovir (300 mg orally once daily) to
prevent hepatitis B reactivation as well as lamivudine (300 mg
orally once daily) and raltegravir (400 milligrams orally twice
daily) to diminish HTLV-1 viral replication [1]. Allopurinol
prophylaxis for tumor lysis and trimethoprim/sulfamethoxazole
for Pneumocystis jirovecii prophylaxis were started. Follow-up
computed tomography, performed 10 days after chemotherapy
initiation, demonstrated significant improvement of lymphade-
nopathy and hepatosplenomegaly. The patient’s subjective fever
and malaise improved.

Giemsa staining of the peripheral blood and the original
bone marrow biopsy before steroid and antilymphoma therapy
incidentally demonstrated sheathed microfilaria (Mf) with nu-
clei extending to the tip of the tail, consistent with Loa loa (see
Figure 1). Visualization of the peripheral blood demonstrated
the undulating movement of erythrocytes displaced by Loa loa
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Mf (see online video in the Supplementary Material). Although
the video of unstained peripheral blood did not allow for con-
firmation of Loa loa microfilariae, the Giemsa stain of the
peripheral blood and bone marrow both demonstrate nema-
todes with the sheath, size, and tail-tip nuclei of Loa loa. Other
nematode mimics, with different morphologic characteristics,
were not detected. An estimation of parasitemia was based on
the total number of parasites detected on 10 thick blood films,
with each thick film containing 10 pL blood. It was determined
that there were approximately 6900 Mf/mL before Loiasis
treatment.

The patient was first treated with albendazole (200 mg orally
twice daily) for 21 days. Two months later, the patient was given
diethylcarbamazine (DEC) with a graded dosing schedule to
complete a 21-day course (50 milligrams orally on day 1, then
50 milligrams orally 3 times a day on day 2, then 100 milligrams
orally 3 times a day on day 3, followed by 200 milligrams orally
3 times daily for 18 days). Although the use of albendazole at
least 3 months before DEC is indicated to prevent DEC from
triggering fatal encephalopathy among individuals with Mf
levels greater than 20 000 Mf/mL, the above treatment approach
was undertaken due to the patient’s immunosuppression and
safe Mf levels [2, 3]. Although Mf levels were not measured
between albendazole and DEC, no Loa loa microfilariae were

detected on peripheral blood films performed after combina-
tion treatment. The patient had always remained asymptomatic
from his Loiasis.

The patient continued on the regimen of tenofovir,
lamivudine, and raltegravir with diminishing HTLV-1 provirus
levels, decreasing to 758 copies per 100 peripheral blood mono-
nuclear cells 12 months after initial presentation. Unfortunately,
18 months after initial presentation, the patient succumbed to a
relapse of his underlying lymphoma.

Patient Consent Statement

The patient’s consent for case presentation and publication was
obtained when the patient was alive. His case was presented at
local rounds at that time and he was aware of a plan for journal
publication. Unfortunately, the patient died 2 years ago. This
conforms to Canadian standards and those of the University of
Manitoba.

DISCUSSION

Loiasis is a filarial disease endemic to Central and West Africa
and is transmitted by the Chrysops fly [4]. In areas where Loiasis,
onchocerciasis, and lymphatic filariasis are coendemic, Loa loa
constrains the control of onchocerciasis and lymphatic filariasis
via mass drug administration due to the severe and sometimes
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Figure 1.

Loa loa microfilaria seen on Giemsa stain of the peripheral blood and bone marrow biopsy before steroid and chemotherapy administation. Arrows indicate im-

portant morphologic characteristics such as the presence of nuclei in the tip of the tail as well as the translucent halo-like sheath, unstained by Giemsa, that extends from the
tail. In one image, the sheath partially obscures the adjacent erythrocyte. The presence of nuclei in the tip of the tail differentiates Loa /oa from other sheathed microfilariae

from the genera Wurchereria and Brugia.
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fatal adverse events that ivermectin may trigger among individ-
uals with elevated Loa loa microfilaremia [3, 5]. This phenom-
enon has led to a “test-and-not-treat” strategy for the control
of onchocerciasis in coendemic areas [2]. Although Loiasis has
traditionally been considered a benign condition, high-grade
Loa loa microfilaremia is increasingly recognized to be associ-
ated with mortality [6].

Upon biting infected individuals, Chrysops flies ingest Loa
loa microfilariae. Loa loa parasites may be transmitted to other
human hosts from a second bite of the infected Chrysops fly.
Although microfilaremic individuals drive ongoing Loa loa
transmission, only a minority of Loa loa-infected individuals
are microfilaremic [7]. A significant familial susceptibility for
microfilaremia, strongest between mothers and children, has
been described; however, no genetic locus has been identified
[8]. Microfilaremia is also associated with a relative lack of
T-cell response [9].

Human T-cell leukemia virus-1 is notorious for its as-
sociation with disseminated strongyloidiasis via its induc-
tion of Thl-responsiveness at the expense of a Th-2 response
[10]. Strongyloides stercoralis is a nematode within the same
Chromadorea class as Loa loa. Human T-cell leukemia virus-1
is transmitted from mother to child, predominantly through
breast milk [11].

In this case report, the incidental finding of Loa loa Mf in
a patient with HTLV-1 may be purely coincidental. Many in-
dividuals from Loa loa-endemic areas may have Mf in their
peripheral blood and possibly in their bone marrow. Loa loa-
endemic areas of West Africa also have elevated rates of HTLV-
1, increasing the likelihood of both diseases coincidentally
occurring in one individual [12].

CONCLUSIONS

However, to our knowledge, no studies of HTLV-1 and Loa
loa exist. Because testing for HTLV-1 does not routinely occur
among individuals with Loiasis, it remains possible that HTLV-1
may play a role in the familial aggregation of individuals with
Loa loa Mf. Further studies comparing Loa loa Mf levels of in-
dividuals with and without HTLV-1 infection are warranted to

better elucidate the underlying host factors responsible for Loa
loa microfilaremia and subsequent transmission.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader,
the posted materials are not copyedited and are the sole responsibility
of the authors, so questions or comments should be addressed to the
corresponding author.
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