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We report a case presenting with recurrent episodes of severe hypothermia preceding the diagnosis of Hodgkin lymphoma. The
episodes of hypothermia were accompanied by other symptoms of autonomic dysfunction, mainly hypotension, which could be
caused by autonomic neuropathy as part of a paraneoplastic syndrome. In comparison with previous reports describing an
association between the presence of hypothermia and an adverse outcome, the present patient has responded well to lymphoma-
specific treatment and is currently in an ongoing complete remission. Due to the peculiar cyclic pattern of the hypothermic
episodes presented in this case, we hypothesize whether intermittent release of disease-related chemo- and cytokines could be

a plausible pathogenetic explanation.

1. Introduction

Hypothermia in relation to Hodgkin lymphoma (HL) is
a rare phenomenon, and to the best of our knowledge, this is
among the only 18 cases reported worldwide, where a cyclic
pattern of hypothermia is described [1]. In the previously
reported cases of HL-associated hypothermia, the hypo-
thermia had mostly occurred after chemotherapy and the
administration of various drugs, for example paracetamol or
prednisone [2-10]. Only in a small subset of these cases,
hypothermia was reported to develop prior to drug ad-
ministration. Hence, episodes of hypothermia not preceded
by the administration of paracetamol, prednisone, or che-
motherapy are rare.

2. Case Presentation

A 39-year-old woman was admitted to the ER with a right-
sided drop-foot, fever, and pancytopenia. The patient re-
ported night sweats during the last month and a 25 kg weight
loss over the last year. On physical examination, enlarged,

painless right cervical and axillary lymph nodes were found;
the largest of which was 1x2cm. A CT-scan revealed
marginally enlarged axillary and abdominal lymph nodes as
well as a marginally enlarged spleen. A bone marrow biopsy
was performed and bilineage dysplasia was found, possibly
suggestive of a myelodysplastic syndrome. The fever and
anaemia responded well to broad-spectrum antibiotics
and blood transfusions, respectively. An EBV-viremia
(18.500 DNA copies/mL) was detected, and the patient
was treated with acyclovir followed by rituximab. The de-
cision to initiate acyclovir and rituximab was taken due to
suspected virus-associated haemophagocytic syndrome.
During this treatment, three separate episodes of hypo-
thermia occurred with an interval of approximately two
weeks between each episode.

The first episode occurred the day after rituximab in-
fusion and was accompanied by moderate bradycardia,
hypotension, and a prolonged QT interval. The patient was
subjectively unaffected. However, the patient had a syncope-
like episode a few days later. Subsequent ECG monitoring at
the Department of Cardiology did not reveal any
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arrhythmias. The second episode of hypothermia occurred
13 days later just before a planned rituximab infusion.
However, the patient had already received paracetamol as
premedication prior to rituximab. The patient only expe-
rienced mild symptoms related to hypothermia, that is,
moderate sweating, moderate hypotension, and insecure
gait. Intravenous fluids were administered with clinical ef-
tect. During the third episode, an ear temperature as low as
32.8°C was recorded. The patient experienced profuse
sweating and an ECG demonstrated bradycardia along with
a borderline prolonged QT interval. The blood pressure
reached a low point of 85/52mmHg and the pulse was
recorded as 50 bpm. Similar to the previous episodes, the
patient was relatively unaffected, and no specific treatment
in order to increase the body temperature was initiated. The
third episode differed from the first two since neither rit-
uximab nor paracetamol was given prior to the onset of
hypothermia (Figure 1).

A PET/CT was performed, revealing increased FDG
uptake in enlarged right cervical and mediastinal lymph
nodes and in focal areas of the spleen and liver. Furthermore,
increased FDG uptake was found at multiple skeletal sites
and in the bone marrow, but without CT correlate (Figure 2).
A surgical biopsy from a right cervical lymph node revealed
classical HL, nodular sclerosis type. The bone marrow biopsy
was without morphological and immunophenotypic evi-
dence of lymphoma.

In the weeks following the last episode of hypothermia,
three separate attacks with generalized seizures occurred.
One of them was clinically described as a classic tonic-clonic
Jackson-type attack, while the other two were less well
characterized. An EEG showed focal activity compatible
with epileptic state. Cerebral CT'and MRI scans did not show
any sign of intracranial or intraspinal tumors and did not
provide any clues to clarify why the attacks occurred.

The patient was treated with 8 series of BEACOPP-14.
The peroneal palsy which had remitted worsened again
during chemotherapy, and it was therefore decided to
continue without vinca alkaloids from series 3 and onwards.
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FIGURE 2

After 8 series the PET scan revealed a complete metabolic
remission. No radiotherapy was added. Although no repeat
bone marrow biopsy was done upon completion of the
treatment schedule, all blood counts returned to normal
making the initial diagnosis of a possible myelodysplastic
syndrome unlikely. The patient received her last round of
chemotherapy on December 2015. She was still in Ist
complete remission and is regularly followed on an out-
patient basis. No additional episodes of hypothermia have
been registered so far.

3. Discussion

The biological mechanisms leading to the development of
hypothermia in association with HL are poorly understood.
A direct structural involvement of the hypothalamus could
potentially affect the temperature regulation, but no imaging
evidence of such an involvement was found in our case or
any of those previously described [1]. Autonomic neurop-
athy has also been proposed as a possible mechanism, and
this theory is supported by the fact that the previously
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described hypothermic episodes often have occurred along
with other symptoms of autonomic dysfunction [1]. Fur-
thermore, a review concluded that the spectrum of clinical
manifestations of paraneoplastic neuropathy is broad and
may well include a variety of autonomic dysfunctions [11].
No systematic evaluation of the autonomic functions was
performed in the present case, but the presence of con-
current hypotension, bradycardia, and syncope makes this
a plausible explanation. Neurotoxicity is a known adverse
effect of certain chemotherapeutical substances, for example,
vincristine and vinblastine, and in the majority of the
previously reported cases, the chemotherapy was adminis-
tered prior to the episodes of hypothermia [10]. The vinca
alkaloids are most likely to induce peripheral neuropathy but
have also been implicated as a risk factor for the develop-
ment of autonomic dysfunction [12]. In the present report,
the episodes of hypothermia developed prior to the ad-
ministration of chemotherapy, demonstrating that, in our
patient, other mechanisms must be involved in the devel-
opment of the hypothermic episodes. Interestingly, in an
observation study by Bilora et al. it was concluded that
a paraneoplastic phenomenon was the most likely expla-
nation of the autonomic dysfunction observed in Hodgkin
lymphoma [13]. At the time of the episodes of hypothermia,
no diagnosis of malignant disease had yet been made.
Therefore, the possibility of hypothermia being a paraneo-
plastic phenomenon was not considered at the time and
consequently no serologic tests or nerve biopsy was made.

Hypersensitivity to antipyretics has also been suggested
as a plausible mechanism [1]. In our case, paracetamol was
administered prior to at least one of the episodes of hy-
pothermia. However, three distinct episodes of hypothermia
were observed in the present case and at least one of the
episodes was not preceded by administration of neither
chemotherapy nor paracetamol.

EBV has previously been suggested as a possible cause of
neurological symptoms such as autonomic dysfunction and
peripheral neuropathy [14]. In the present case, the episodes
of hypothermia demonstrated a recurrent pattern, which did
not resemble the temperature pattern usually observed in an
EBV infection. Whether EBV may have a role in the
pathogenesis of the reported symptoms in general, or hy-
pothermia in particular, is unclear. However, in this case the
reported cyclic pattern of hypothermia seems more similar
to the characteristic pattern observed in HL-associated Pel-
Ebstein fever, and thereby more likely to be a lymphoma-
associated paraneoplastic phenomenon [15].

It is relevant to notice that our patient has responded
well to lymphoma-specific treatment and is in an ongoing
complete remission. This is in contrast to the cases pre-
viously reported, where the presence of hypothermia has
been associated with an adverse outcome [1].

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

References

[1] D. Shepshelovich, O. Shpilberg, M. Lahav et al., “Hodgkin
lymphoma and hypothermia: case report and review of the
literature,” Acta Haematologica, vol. 131, no. 4, pp. 227-230,
2014.

[2] R. V. Buccini, “Hypothermia in Hodgkin’s disease,” New
England Journal of Medicine, vol. 312, no. 4, p. 244, 1985.

[3] K. Gabry$ and G. Mazur, “Hypothermia during chemotherapy
for lymphomas,” Polskie Archiwum Medycyny Wewnegtrznej,
vol. 93, no. 2, pp. 130-134, 1995.

[4] M.]J.Jackson, S.]. Proctor, and R. C. Leonard, “Hypothermia
during chemotherapy for Hodgkin’s disease,” BMJ, vol. 286,
no. 6372, pp. 1183-1184, 1983.

[5] M. Jung, R. Koppensteiner, W. Graninger, H. W. Appel, and
F. Lackner, “Hypothermia in Hodgkin’s disease after ex-
ploratory laparotomy,” Klinische Wochenschrift, vol. 66,
no. 12, pp. 552-555, 1988.

[6] J. MacKenzie, “Hypothermia and hypotension in Hodgkin’s
disease,” BM]J, vol. 283, no. 6284, pp. 139-140, 1981.

[7] C. W. Pattison, “Hypothermia and hypotension in Hodgkin’s
disease,” BM]J, vol. 283, no. 6288, p. 438, 1981.

[8] J. H. Weens and B. Hernandez, “Hypothermia following
chemotherapy for Hodgkin’s disease,” Cancer Treatment
Reports, vol. 70, no. 2, pp. 313-314, 1986.

[9] V. Robin, J. Lebacq, L. Michaux, and A. Ferrant, “Hodgkin’s
disease and hypothermia: case report and review of the lit-
erature,” Annals of Hematology, vol. 81, no. 2, pp. 106-107,
2002.

[10] A. P. Meert, T. Berghmans, and J. P. Sculier, “Hypothermia
and Hodgkin’s disease: case report and review of the litera-
ture,” Acta Clinica Belgica, vol. 61, no. 5, pp. 252-254, 2006.

[11] H. Koike, F. Tanaka, and G. Sobue, “Paraneoplastic neu-
ropathy: wide-ranging clinicopathological manifestations,”
Current Opinion in Neurology, vol. 24, no. 5, pp. 504-510,
2011.

[12] S. Gomber, P. Dewan, and D. Chhonker, “Vincristine induced

neurotoxicity in cancer patients,” Indian Journal of Pediatrics,

vol. 77, no. 1, pp. 97-100, 2010.

F. Bilora, F. Veronese, A. Zancan, M. Biasiolo, F. Pomerri, and

P. Carlo Muzzio, “Autonomic dysfunction in Hodgkin and

non-Hodgkin lymphoma. a paraneoplastic syndrome?,” He-

matology Reports, vol. 2, no. 1, p. 8, 2010.

[14] N. Fujii, T. Tabira, H. Shibasaki, Y. Kuroiwa, A. Ohnishi, and
J. Nagaki, “Acute autonomic and sensory neuropathy asso-
ciated with elevated Epstein-Barr virus antibody titre,” Journal
of Neurology, Neurosurgery & Psychiatry, vol. 45, no. 7,
pp. 656-658, 1982.

[15] G. R. Good and M. J. DiNubile, “Images in clinical medicine.
cyclic fever in Hodgkin’s disease (Pel-Ebstein fever),” New
England Journal of Medicine, vol. 332, no. 7, p. 436, 1995.

[13



