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1 | INTRODUCTION

Human T-cell lymphotropic virus type-1 (HTLV-1) is a potent car-
cinogenic human delta retrovirus that causes aggressive adult T-cell
leukaemia/lymphoma (ATL) in 2.5-5% of infected persons [1]. Neonatal
acquisition of HTLV-1, mainly accounted for by breastfeeding, is
closely associated with ATL in later life, and thus the 4-6% lifetime
risk of developing ATL occurs principally in the 20% of infections
which arise from mother to child transmission [2]. Thus, each infected

Introduction: Chronic infection with human T-cell lymphotropic virus type-1 (HTLV-1)
may result in aggressive adult T-cell leukaemia/lymphoma (ATL) in 4-6% carriers. The
majority of this risk arises in carriers infected during infancy, and so each infant has
~25% lifetime risk. Other risk factors include a family history of ATL. Antenatal HTLV-
1 screening is not undertaken in the UK.

Methods: Here we describe four cases of ATL diagnosed during pregnancy and
describe strategies to minimise HTLV-1 transmission to neonates.

Results/conclusion: These cases highlight undiagnosed HTLV-1 in pregnancy which
allows ongoing mother to child vertical transmission and risk of future ATL. We recom-
mend the UK National Screening Committee incorporate HTLV-1 serology into ante-

antiretrovirals, ATL, HTLV-1, pregnancy, screening

infant has ~25% life time risk of developing ATL, making this one
of the most important routes to be addressed for preventing ATL
[3]. In spite of this, world-wide only Japan and French Guiana cur-
rently implement HTLV-1 antenatal screening [4,5]. Furthermore,
HTLV infection and ATL cluster in families, and so it is both timely
and appropriate to eradicate HTLV-1 transmission within affected
families [1].

Since the 1987 implementation of antenatal screening in the
Nagasaki region of Japan, HTLV-1 seroprevalence in mothers has
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reduced from ~5% to 1% and vertical transmission from 20.3% to
2.5% [6]. This success is attributed to the avoidance of breastfeed-
ing by infected mothers, counselling for people living with the infec-
tion and the provision of training for healthcare workers [6]. In 2017,
the UK National Screening Committee rejected an antenatal screen-
ing programme in part due to lack of evidence that current screening
assays are effective in pregnancy but it has since been demonstrated
that pregnancy does not adversely impact highly specific and sensitive
HTLV diagnostic tests and are cost effective in the UK [3,7].

ATL in pregnancy has been reported five times as individual case
reports since first described in 1977, two cases from USA and three
from Japan [8-12]. In Japan, the median age of ATL diagnosis is 67.5
years [5], and so presentation of ATL in pregnancy is expected to be a
relatively rare event. By contrast median age of presentation of ATL in
South America, USA and Caribbean is significantly lower with median
age of 40-50 years and in Brazil, ~20% cases present in those less than
40 years, suggesting that ATL in pregnancy is relatively more com-
mon in HTLV-1 endemic nations other than Japan [13,14]. The previ-
ous described reports are of three cases of acute ATL and one lym-
phoma case all managed with chemotherapy, and the mothers typically
died soon after delivery. Fuchi et al described a chronic unfavourable
case in a pregnant woman, who was previously known to be an asymp-
tomatic carrier (diagnosed in a previous pregnancy), and the pregnancy
was terminated at 15 weeks which was reported to be associated with
favourable clinical outcome [9]. ATL is a heterogeneous disease, and a
recent consensus report suggested patients with lymphoma subtypes
should be managed with chemotherapy-based protocols [15,16]. How-
ever, leukemic disease (acute or chronic), may be managed with zidovu-
dine and interferon-alpha (ZDV/IFN-a), where available [16]. ZDV/IFN-
ais not approved for treatment of ATL in Japan, and so its use in preg-
nancy to manage ATL has not been previously reported.

Here we describe four cases of ATL presenting during pregnancy
in the UK (one acute, one lymphoma, and two chronic unfavourable)
including cases managed with ZDV/IFN-a, with a focus on the strate-
gies used to treat the mothers to reduce vertical HTLV-1 transmission,
and highlight an undiagnosed HTLV-1 population in a non-endemic
country. Cases are summarised in Table 1.

1.1 | Case1l

A 40-year-old pregnant female was diagnosed in 2006 with acute ATL
at 28 weeks’ gestation. Her full blood count (FBC) showed: white cell
count (WCC) 76.4 x 10?/L (normal range: 5.6-16.9 x 10?/L), lactate
dehydrogenase (LDH) 1382 IU/L (normal range: 125-243 |U/L), nor-
mal haemoglobin and platelets. Her blood film showed >5% abnormal
pleomorphic lymphocytes with typical flower cells, and flow cytome-
try revealed a clonal CD3+CD4+CD25+CD7- population with pos-
itive HTLV serology. She was commenced on steroids to control her
WCC and to mature foetal lungs, and with oral ZDV as part of
ATL treatment and to reduce vertical transmission. She underwent
emergency caesarean section 9 days later for maternal indications
(WCC 172 x 107/L). The maternal HTLV-1 proviral load (PVL) (pro-

portion of infected mononuclear cells per 100 cells) was unknown,
and the mother died shortly after delivery due to sepsis during first
CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisolone)
chemotherapy. The infant was formula-fed and treated with ZDV post-
exposure prophylaxis for 6 weeks (the first 2 weeks were adminis-
tered intravenously). At birth and age 7 months, HTLV-1 PVL was not
detected but was detected (PVL 0.01%) at 15 months, and she became
HTLV-1 seropositive. The child is now aged 13 years old and is clinically
well with a stable low PVL 0.01-0.03%.

1.2 | Case?2

A 38-year-old asymptomatic woman was diagnosed in 2016 with
chronic ‘unfavourable’ ATL at 7 weeks’ gestation with FBC: WCC
16.8 x 10?/L (normal range: 5.6-16.9 x 10?/L), normal haemoglobin
and platelets, LDH 516 IU/L (normal range: 125-243 |U/L) and normal
calcium. Film morphology showed occasional flower cells and frequent
atypical lymphocytes. Flow cytometry and T-cell receptor gene rear-
rangement studies revealed a clonal CD3+CD4+CD25+CD7- popula-
tion with positive HTLV serology and HTLV-1 PVL 94%. She was com-
menced on ZDV 250 mg twice daily and subcutaneous interferon-a
(IFN-a) three million units three times per week with successful nor-
malization of the lymphocyte count within weeks. From 24 weeks ges-
tation onwards maternal HTLV PVL was stable low load between 6-
9%. Raltegravir (integrase inhibitor) 400 mg twice daily was added to
ZDV/IFN-a at 34 weeks’ gestation to further reduce the risk of vertical
transmission. There were no pregnancy complications, and the infant
was born by planned pre-labour caesarean section at 39 weeks’ gesta-
tion. The infant was formula-fed and received 6 weeks oral ZDV. HTLV-
1 deoxyribonucleic acid (DNA) was not detected at day 1, 6 weeks or
6 months. Six months post-delivery, the mother’s ATL accelerated to
an acute ATL subtype and was refractory to both ZDV/IFN-« and sal-
vage ESHAP (etoposide, methyl prednisolone, cisplatin and cytarabine)
chemotherapy and died. The baby returned to family overseas and is

lost to follow up.

1.3 | Case3

A 34-year-old female was diagnosed with ATL lymphoma subtype over-
seas and treated there with chemotherapy (eight cycles of CHOP).
Two years later in 2016, she presented in the UK with a gastric
bleed, and a gastric biopsy revealed relapsed ATL lymphoma diagnosed
at 24 weeks’ gestation. She was treated with two cycles of ESHAP
chemotherapy, with concurrent ZDV 250 mg twice a day and subcu-
taneous IFN-a 3 million units three times per week. A caesarean sec-
tion was performed at 29 weeks’ gestation for foetal growth cessation
(PVL 1.2% at time of delivery). The infant was severely unwell after
birth with renal failure, cardiac failure and pancytopenia, attributed
to maternal chemotherapy. The infant was formula-fed and received
6 weeks of oral ZDV. HTLV-1 DNA was not detected at day 1 or week 6.
The mother died from refractory ATL 2 months post-delivery, and the
baby returned to family overseas and is lost to follow up.



133

WILEY

AVALET AL.

SulALIy} JueU|
‘dn-moj|o}
Jspun

[113S "syjuow

€ pUe $}29M 90
1e pa1dalap

S)¥eIM 9 AdZ JOUVYNA A1LH

S}o9M 9-0
SEAREIETY]

S$¥eImM 9 AdZ JOUVYNA ATLH

syjuow
9 1e pa3d939p

JoU YNA A1LH
SUUOW GT WOy
A+ ¥Dd VYNd
pue an+ 0435
‘syjuow / 0}

SHIdBMOAQZ  INO3A-YDOd VN

S)¥eIM 9 AdZ

sixejAydoud pajajul
AUV PaAIR3 T-A11H jueju|
jueju]

ON

ON

ON

ON

pay
-)seauq
jueyu|

PaAIAING

PaAIAING

PaAIAING

paAIAING

awod}no
jueyu|

paAIAING

JSEWIETS)
-3sod
syjuow

¢pala
patp pue
JSEVNIET)
-3sod
syjuow
9

11V 21y

VSEYNIET)

Jaye

Ajpoys
paia
awod3no
|eusaleln

8¢

6¢

6€

6¢C

yuiqie
uoijejsad

ILESTEETYY

S/2

S/2

S/2

S/O
JSEINIET
JO3poN

(41ne43
-93jed +
NQZ) S2A

(AQZ) seA

(41neu3
-93jed +
NQZ) S2A

(AAZ) seA

FICYNEREY]
s|edIA
-0432.133uy
|eusaley

VSEINIETs)
-1sod
SHoaM-g
ewnzijnw
-e80|n

)
-N41/Adz

dVHS3

0
-N41/AQzZ

(USE

-Al[ep

150d)
dOHD
jusawieay
v

ON

ON

ON

ON
isisouselp
11V 03

Jonad pajoayul

T-N11H
3q 03 umouy

2|qelnoney,
21U04YD

ewoydwAl

2|qeanoaejun,
a1u0IyD

3oy
adAy 1y

*9A13E33U 9A- (DA13SOd DA+ {0-UO0UDJIDIUL
0-N4| ‘dUIpnAopIZ AQZ Ulie|dsId ‘uigedelAd ‘Suojosiupald|Ayiaw ‘Op1sodold ‘dHST (UOI3IaS Ueaesaed ‘§/D) DuojosiupaJld ‘UIdIgnioxop ‘Qui3siioulA ‘apiweydsoydojdAd qOHD ‘|eJIA0JI213UB ‘AYY SUOIIBIAIGQY

uelsy
yanos

ueaqquied

uedLyy

ueaqqied
Aydruyze
jused

S€

9¢€

8¢

oy

(sa1eak) ase
jusljed

610¢

910¢

910¢

900¢

Jeap

‘ON
ase)

Adewwns [eduy T 379VL



AVALET AL.

134
_I_WI LEY
14 | Case4

A 35-year-old female was diagnosed with chronic ‘favourable’ ATL
at 12 weeks’ gestation following a routine blood count. Her FBC
revealed: WCC 17.2 x 10?/L (normal range: 5.6-16.9 x 107/L), nor-
mal haemoglobin and platelets, corrected calcium and LDH. Her
blood film showed >5% abnormal pleomorphic lymphocytes with
positive HTLV-1 serology. Diagnostic Immunophenotyping showed
CD3+CD4+CD25-CD7- population and HTLV-1 PVL 45%. She was
commenced on ZDV 250 mg twice daily and subcutaneous pegy-
lated IFN-a-2b pegasys 1.5 mcg/kg weekly at the start of the sec-
ond trimester. Raltegravir 400 mg twice daily was added at 32 weeks.
There was not a significant response to therapy despite escalating
doses of ZDV to 500 mg twice daily and IFN-a 6mcg/kg, and so an
elective caesarean was expedited at 38 weeks’ gestation. The infant
was formula-fed and completed 6 weeks oral ZDV syrup. At delivery
neonatal HTLV PVL was undetectable and remained undetectable at
6 weeks and 3 months. The baby remains well and is under active
follow-up with repeat testing planned at 18 months. Following delivery,
the mother was treated with mogamulizumab 1 mg/kg due to lack of
response to ZDV/IFN- a. Following one dose, haematological remission
was achieved, and PVL was reduced to 0.06%. She has received a total
of three doses, currently stopped due to mild skin rash and remainsin a

persistent haematological remission 8 months later.

2 | DISCUSSION/CONCLUSION

Two of these patients were diagnosed with chronic leukaemic ATL in
the first trimester of pregnancy following the incidental finding of lym-
phocytosis (cases 2 and 4). Both mothers were treated with ZDV/IFN-a
which are known to be relatively safe in pregnancy, the aim being to
induce remission and reduce the risk of vertical HTLV-1 transmission.
In both cases raltegravir, which inhibits HTLV-1 integrase in vitro and
readily crosses the placenta, was added in the 3rd trimester to protect
foetal mononuclear cells exposed to maternal cells during the perina-
tal period [17]. Both infants were delivered at term by pre-labour cae-
sarean section, exclusively formula-fed and treated for 6 weeks with
ZDV (as per human immunodeficiency virus (HIV) practice) [18]. Both
infants were thriving, and their blood remained HTLV DNA polymerase
chain reaction (PCR) negative at last follow-up, although one infant is
lost to longer term follow up. By contrast, two mothers presented in
late 2nd and early 3rd trimester with aggressive ATL, both refractory
to chemotherapy and infants requiring emergency delivery. In case 1,
where the mother had high WCC and presumably high HTLV PVL, the
infant was found to be anti-HTLV-1 antibody positive at 15 months. In
case 3, the baby remained blood-HTLV-1 DNA negative at last follow-
up, although long-term outcome is unknown.

The diagnoses of both cases of chronic ATL early in pregnancy,
whilst asymptomatic, allowed time to undertake strategies to reduce
transmission and reflects the ‘tip of the HTLV-1 iceberg’ since

unscreened pregnant women in the UK with asymptomatic HTLV-1

infection are unknowingly transmitting infection, chiefly through
breastfeeding which is promoted by healthcare bodies in the UK. It is
notable and reassuring that breastmilk banks do screen their donors
for HTLV-1.

In the UK, HIV, hepatitis B and syphilis are the only infectious dis-
eases routinely screened for in pregnancy, and the exclusion of HTLV-
1 from this list is difficult to justify given its associated fatal diseases.
Additionally, a recent meta-analysis revealed that asymptomatic HTLV-
1 infection results in 57% increased risk of premature death that is
independent of ATL and HTLV-1 associated myelopathy, the two dis-
eases commonly associated with HTLV-1[19].

HTLV-1remains neglected by health agencies globally, has not been
recognised as an oncogenic virus by the National Cancer Institute and
only very recently acknowledged by the WHO as a sexually transmitted
infection [20]. With all the evidence supporting the benefit of antena-
tal screening programmes, we urge the national screening committee
to reconsider their decision which excludes HTLV-1in the UK antenatal
screening programme. A policy which inevitably fails to offer the HTLV-
1infected mother, her siblings and family members, and her future chil-
dren appropriate knowledge and clinical interventions to mitigate its

preventable serious disease burden.
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