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Abstract

Adult T-cell lymphoma/leukemia (ATLL) is a rare tumour of T-lymphocytes that is associated with human T-lymphotrophic
virus type 1 (HTLV-1) infection as well as severe/refractory hypercalcaemia. Human immunodefficiency virus type 1 (HIV-1)
infected individuals are at increased risk of acquiring co-infection with HTLV-1. We present the case of a 37 -year -old HIV-1
positive and antiretroviral therapy naive woman who was admitted to the ICU with delirium, a generalised maculopapular
rash, severe hypercalcaemia of 4.48 mmol/L (normal < 2.7 mmol/L) and a positive HTLV-1 serology. The diagnosis of ATLL
was confirmed on biopsy. Her hypercalcaemic state proved refractory to conventional therapy, but was rapidly corrected
with a modified haemodialysis technique using a dialysate with a low low-calcium concentration.

INTRODUCTION

Human T-lymphotropic virus type 1 (HTLV-1), is an oncogenic
virus that was first isolated and described in 1980, although it
has likely been a pathogen in humans since ancient times [1].
Severe/refractory hypercalcaemia is a common presenting fea-
ture in individuals with occult adult T-cell lymphoma/leukae-
mia (ATLL), a malignancy of mature CD4 T-lymphocytes that
invariably occurs in individuals with underlying HTLV-1 infec-
tion [2]. HTLV-1 and human immunodeficiency virus type 1
(HIV-1) are both retroviruses that infect CD4 lymphocytes and
also share similar routes of transmission [3]. The prevalence of
HTLV-1 infection is reportedly higher amongst HIV-1 positive
than HIV-1 negative individuals [4]. According to the latest
UNAIDS global update, there are 36.7 million people living with
HIV around the world, with 2.1 million new infections in the
year 2015 [5]. Although the prevalence of ATLL amongst

individuals residing in HIV-1 seroprevalent regions such as
sub-Saharan Africa is unknown, it is likely relatively higher. We
present a case of severe/refractory hypercalcaemia in an adult
patient with ATLL and HTLV-1/HIV-1 co-infection.

CASE REPORT

A 37-year-old HIV-1 positive, antiretroviral therapy naive woman
was admitted to the ICU with a history of a generalized maculo-
papular rash, joint pains, pyrexia, fatigue and delirium. She had
been diagnosed with HIV-1 infection in 2006 and as per local
guidelines at the time was never initiated on antiretroviral therapy
as her CD4" lymphocyte count had always been >500 cells/pl at
regular clinic follow up. On examination, she appeared ill with a
pyrexia of 39.1°C and a generalized maculopapular rash (Fig. 1).
Her knee, elbow and ankle joints were markedly swollen. She was
also found to have axillary and inguinal lymphadenopathy, a 4cm
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Figure 1: maculopapular rash on right forearm. The rash was diffuse and
involved the entire body

splenomegaly but no hepatomegaly. Except for features in keeping
with delirium, no other abnormal neurological signs were noted.
On this admission she had a CD4" cell count of 616 cells/ul, a HIV
viral load of 102000 copies/mL and her HTLV-1 serology also
tested strongly positive. Except for a markedly raised serum cal-
cium level of 448 mmol/L, the rest of her laboratory work-up
including full blood count, electrolytes, renal and liver function
test, blood and urine culture, autoimmune screen, serum protein
electrophoresis, serum angiotensin converting enzyme (S-ACE),
parathyroid hormone (PTH) assay, beta-2 microglobulin, urinary
Bence-Jones protein, joint fluid analysis and a nasopharangeal
swab for the detection of respiratory viruses were unremark-
able. A full body CAT scan showed extensive lymphadenopathy
in the axillary, inguinal, pelvic and para-aortic regions. Radio-
isotopic bone scanning showed increased uptake in the juxta-
articular areas of the elbow and knee joints. Histology of a skin
lesion biopsy showed a vasculitic infiltration of abnormal look-
ing T cells, whilst lymph node biopsy and bone marrow aspir-
ation and trephine specimens confirmed the diagnosis of acute
ATLL. Her hypercalcaemia initially proved refractory to stepwise
conventional calcium lowering therapy that included large vol-
ume saline diuresis (normal saline at 200mL/h x 24h, then
120mL/h x 48h), loop diuretics (80mg of furosemide 12h x 3
days), corticosteroids (100 mg of hydrocortisone 8h x 3 days) and
intravenous bisphosphonate therapy (4 mg of zolendronic acid
over 15min x 1 dose). On the fifth day, due to a lack of improve-
ment in the degree of hypercalcaemia and her persistent delir-
ium, she was initiated on a modified SLED (slow low efficiency
haemodialysis) regimen with a low calcium (1 mmol/L) contain-
ing dialysate. After receiving 4 h of SLED on Day 5 and the same
on Day 6, her serum calcium level had corrected to within nor-
mal limits and her delirious state had dramatically improved.
Upon stabilization of her condition in the ICU, she was trans-
ferred to the oncology department where chemotherapy and
combination antiretroviral therapy (zidovudine/lamivudine/efa-
virenz) were initiated. Unfortunately she demised a month later
from chemotherapy associated neutropenia and septic shock.

HTLV-1, ATLL, refractory hypercalcaemia | 19

DISCUSSION

The tetrad presentation of ATLL, HTLV-1, severe/refractory
hypercalcaemia and HIV-1 is likely underreported, mostly due
to the fact that HTLV-1 is seldom considered for investigation
in HIV-1 infected individuals [4]. Although a handful of case
series and case reports describing the presentation of HTLV-1,
ATLL and hypercalcaemia have been reported in the literature
[2, 6], the prevalence of this presentation in HIV co-infected
individuals is not known.

Eastern and Southern African countries alone house 19 mil-
lion individuals with HIV infection, which is more than half the
global HIV burden [5]. Various studies have reported higher pre-
valence’s of HTLV-1 co-infection amongst HIV-1 positive indivi-
duals with a co-prevalence of both organisms in up to 28% of
individuals with HIV infection [4, 7].

Although most individuals with HTLV-1 infection will
remain asymptomatic throughout their life, it is estimated that
<5% will progress to develop ATLL [8]. Severe/refractory hyper-
calcaemia is frequently the presenting feature in up to 70% of
individuals with occult ATLL and has also been associated with
early mortality [9]. The underlying mechanisms responsible for
ATLL associated hypercalcaemia include an over-expression of
receptor activator of nuclear factor kappa B ligand (RANKL),
increase in serum macrophage colony-stimulating factor (M-CSF)
levels, bony infiltration of the malignancy itself and secretion of
PTH-related peptide (PTH-1P) by the tumour [10].

Similar to our finding, other case reports and patient series
have shown that the stepwise implementation of conventional
calcium lowering therapy including saline dieresis and the
administration of furosemide, glucocorticosteroids or intraven-
ous bisphosphonates are ineffective in correcting calcium levels
[2]. In our patient, calcium levels were rapidly corrected with
haemodialysis using a low calcium concentrate dialysate (1
mmol/L). This also resulted in dramatic improvement of her deli-
rious mental state. The medical literature is rather scant with
regards consensus guidelines on the use of haemodialysis in the
management of refractory hypercalcaemia. Denosumab, a fully
humanized monoclonal antibody has recently shown promise in
the management of refractory hypercalcaemic states [11].

In conclusion, in the HIV-1 infected individual presenting to
the ICU with severe/refractory hypercalcaemia, occult HTLV-1
associated ATLL must be considered as part of the differential
diagnosis.
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