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Abstract

Hypotension is an extremely rare manifes-
tation of Hodgkin lymphoma. We report the
case of a patient who presented with new
onset hypotension and was diagnosed with
urosepsis and septic shock requiring pressor
support for maintaining his blood pressure.
computed tomography (CT) scan of abdomen
showed liver lesions, which were new on com-
parison with a CT abdomen done 3 weeks back.
Biopsy of the liver lesions and subsequently a
bone marrow biopsy showed large atypical
Reed-Sternberg cells, positive for CD15 and CD
30 and negative for CD45, CD3 and CD20 on
immuno-histochemical staining, hence estab-
lishing the diagnosis of Hodgkin lymphoma.
The mechanism involved in Hodgkin lym-
phoma causing hypotension remains anecdot-
al, but since it is mostly seen in patients with
advanced Hodgkin lymphoma, it is hypotheti-
cally related to a complex interaction between
cytokines and mediators of vasodilatation.
Here we review relevant literature pertaining
to presentation and pathogenesis of this elu-
sive and rare association.

Introduction

Koreich in 1981 first reported the case of a
22 year old man diagnosed as Hodgkin lym-
phoma (HL) who developed hypothermia and
hypotension during the course of his admis-
sion, which resolved only after initiation of
chemotherapy.! Systemic symptoms are pres-
ent in a third of patients at presentation and
among them fever is the most common fol-
lowed by night sweats and weight loss.2 On
review of literature, we found 18 case reports
with similar finding of hypotension and
hypothermia associated with HL. Most of the
patients in these case reports developed
hypotension and hypothermia after initiation
of chemotherapy. Only 3 out of these 18
patients were found to have hypotension at the
time of presentation prior to diagnosis. We
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report the case of a patient who presented with
hypotension and hypothermia and was diag-
nosed initially with septic shock. He was found
to have ill-defined liver lesions on the comput-
ed tomography (CT) scan which were new on
comparison with a recent CT abdomen done
for evaluation of nephrolithiasis. Biopsy of the
liver lesions and bone marrow biopsy showed a
diagnosis of HL. The pathophysiology of devel-
opment of hypotension and hypothermia in
patients during chemotherapy or prior to diag-
nosis remains unexplained. A complex interac-
tion between cytokines, tumor and blood ves-
sels has been proposed as the genesis of such
a presentation. The pathogenesis of such an
association however remains anecdotal and
warrants further consideration.

Case Report

A 61 year old man presented to emergency
room with history of flank pain on right side,
dysuria, urgency and frequency with occasion-
al hematuria for 3 days associated with fever,
chills and rigors. 3 weeks before this presenta-
tion he was admitted for renal colic and was
found to have a new staghorn calculus in the
kidney which was managed conservatively with
7 days of oral antibiotics. Review of systems
noted a history of 40 pounds weight loss over 3
months, drenching night sweats and occasion-
al low grade fevers for last 3 months. Past med-
ical history was significant for multiple
episodes of renal colic secondary to
nephrolithiasis treated with lithotripsy several
years ago. Social history was significant for 30
pack year history of smoking, occasional alco-
hol consumption and no substance abuse or
high risk behavior. Family history and medica-
tion history were not contributory. At the time
of presentation patient was noted to be
hypotensive with a blood pressure (BP) of
78/49 mmHg and mean arterial pressure (MAP)
of 59 mmHg. The hypotension was new com-
pared with recent admission 3 weeks prior,
where the BP readings were consistently above
a MAP of 80. The hypotension did not correct
with bolus of 3 liters of 0.9% normal Saline
(NS) and in view of his history of dysuria and
intermittent hematuria and recent diagnosis of
staghorn calculus he was diagnosed with uri-
nary tract infection (UTI) leading to urosepsis
and septic shock. He was admitted to medical
intensive care unit (MICU) where he was start-
ed on pressor support with norepinephrine and
broad spectrum antibiotic coverage with van-
comycin and piperacillin-tazobactam. Vitals
recorded at presentation were temperature of
97.3°F, BP of 78/49 mmHg, MAP of 59 mmHg,
heart rate 80/min, respiratory rate 18/min,
Sp02 of 98-99% on room air. General exam was
significant for an averaged sized man in mild
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distress with mild pallor, no icterus, cyanosis or
edema. Systemic exam was significant for mild
right costovertebral angle tenderness. Labs
were significant for hemoglobin (Hb) of 9.2
g/dL, mean corpuscular volume (MCV) of 77.6
fL. and leukocyte count (WBC) of 5.1 k/uL with
differential of 77% neutrophils. Liver enzymes
showed alkaline phosphatase of 212 U/,
Alanine transaminase (ALT) 80 U/L, Aspartate
tranaminase (AST) 96 U/L, Total protein 3.6
g/dL and albumin 1.5 g/dL. Urine dipstick was
positive for blood (1+), proteins (30) and glu-
cose (50) and urine microscopy showed 109
RBC and 12 WBC. Rest of the lab results are
shown in Table 1. Cortisol level at admission
was 182.6 mg/dL which ruled out adrenal insuf-
ficiency. Two sets of blood culture and urine
culture were done prior to starting antibiotics
which showed no growth after 5 days of incuba-
tion. CT scan abdomen done at presentation
showed numerous ill defined lesions in the
liver which were new from the CT scan done 3
weeks before for evaluation of renal colic
(Figure 1). The study redemonstrated the
staghorn calculus with no evidence of obstruc-
tion, no radiographic evidence of pyelonephri-
tis or renal abscess. Patient received 2 days of
pressor support with Norepinephrine drip, fol-
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lowing which his blood pressure improved to a
MAP over 70 mmHg, however he continued to
have intermittent episodes of hypotension
which were managed with frequent boluses of
1000 to 500 mL of 0.9% NS. Interestingly, on
Day 5 of admission, patient developed
increased shortness of breath and became
hypoxic. Trans-thoracic echocardiogram done
at bedside showed normal ejection fraction and
normal inferior vena cava. Patient was diag-
nosed with fluid overload secondary to frequent
fluid boluses and was given one dose of 20 mg
i.v. lasix which led to resolution of shortness of
breath. During this entire stay, he continued to
have intermittent episodes of hypotension with
mean arterial pressure dropping to low 60’s.
Colonoscopy and  esophago-gastro-duo-
denoscopy (EGD) done as part of malignancy
workup, showed 2 polyps which were diagnosed
as tubular adenoma and thick gastric folds with
chronic gastritis on histopathology respectively.
A liver biopsy was planned after improvement
in his overall condition however on day 9 of the
hospitalization patient declined the procedure
and requested a break from the hospital. Liver
biopsy was deferred for a later date and patient
was discharged in a stable condition. During
this admission 4 blood cultures and 3 urine cul-
tures did not show any growth after 5 days of
incubation. He was discharged with oral lev-
ofloxacin to complete a course of 14 days of
antibiotics for complicated UTI. Three days
after being discharged from hospital, patient
returned to emergency room with similar com-
plaints of acute onset weakness and fatigue
and a single episode of fever for which he
received a single dose of Ibuprofen at home.
Vitals at presentation showed rectal tempera-
ture of 94.1°F, BP of 84/49 mmHg, mean arteri-
al pressure of 60 mmHg, breathing at rate of
18/min, heart rate 59/min and saturating 97%
on room air. Examination this time was unre-
markable. All labs at readmission are shown in
Table 1. Patient was readmitted to MICU with a
provisional diagnosis of urosepsis and was
given vancomycin and piperacillin-tazobactam.
Blood culture and urine culture done at this
time again showed no growth which could sup-
port the diagnosis of sepsis. Biopsy of the liver
lesions showed extensive lymphocytic and his-
tiocytic infiltrates with abnormally large cells
and positive stains for CD15 and CD30. Bone
marrow biopsy also showed areas of residual
trilineage hematopoesis with 40% cellularity
alongwith several para-trabecular infiltrates
composed of large atypical cells including Reed-
Sternberg (RS) cells, in a mixed inflammatory
background consisting of small lymphocytes,
histiocytes, eosinophils and plasma cells
(Figure 2). The immuno-histochemical stains
were positive for CD15 and CD30 and negative
for CD45, CD3 and CD20. Bone marrow aspi-
rate showed trilineage hematopoesis with
orderly maturation. A 100 cell count showed
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granulocytes  (56%), monocytes (1%),
eosinophils (6%), erythroid precursors (34%),
lymphocytes (2%) and plasma cells (1%). The
presence of the characteristic RS cell in a
mixed inflammatory background pointed
towards a diagnosis of HL. The diagnosis was
further confirmed by positive immune-histo-
chemical (IHC) stain for CD15 and CD30 along-
with negative IHC stain for CD45, CD3 and
CD20. Since no pan-T antigens were missing,
the possibility of a T-cell lymphoma was very
low. A CT Chest for staging did not show any
hilar lymphadenopathy. Soon after the diagno-
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sis patient was started on chemotherapy with
doxorubicin,  dacarbazine, vinblastine.
Bleomycin was initially withheld due to
unknown pulmonary function in view of patient
been active smoker and was added later after
pulmonary function test turned out to be nor-
mal. After completion of the 15t cycle of
chemotherapy the blood pressure started
improving to a MAP of more than 80 mmHg
(Figure 3). At 6 month follow up the patient
continues to be free of any episode of hypoten-
sion or hypothermia.

Figure 2. Extensive Lymphocytic, histiocytic infiltrates with abnormal large cells and pos-
itive staining for CD 15 and CD 30 (From left to right).

mag

Figure 3. Graphs of the blood pressure and temperature curves of this patient during first

and second admission (combined).
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Discussion and Conclusions

Koreich et al. in 1981 reported the first
patient with HL who developed hypothermia
and hypotension during the course of admis-
sion, prior to initiation of chemotherapy.!
Since then 18 more cases have been reported
with hypothermia as presenting feature and in
8 out of 18 patients, hypotension has also been
recorded (Table 2).1%17 Fifteen out of 18

Table 1. Labs at first and second admission.

Basic metabolic profile
Sodium (135-145 mEq/L)
Chloride (100-110 mEq/L)
Bicarbonate (23-31 mEq/L)
Potassium (3.0-5.0 mEq/L)
BUN (8-20 mg/dL)
Creatinine (0.6-1.4mg/dL)
S. Glucose (65-110 mg/dL)
Calcium (8.5-10.5 mg/dL)
Magnesium (1.8-2.7 mg/dL)
Phosphorus (2.5-4.5 mg/dL)

Complete blood count
Hemoglobin (12.9-16.8 g/dL)
Hematocrit (%)

MCV (81.9-97.8 fL)

WBC (4.4- 10.6 k/uL)
Differential

Platelet count (161-369 k/iL)

Case Report

patients reported in literature had developed
these symptoms after initiation of chemother-
apy with only 3 patients presenting with
hypotension prior to diagnosis. Interestingly,
most of the patients described with hypother-
mia and hypotension have been reported to
have liver metastases. To date, the mechanism
behind hypotension and hypothermia as isolat-
ed manifestations of HL remains unexplained.
In our patient we ruled out all the alternative
causes of hypotension. Though the presenta-

9.2
2.1
i
51
P(54) Bands(20) L(10) M(15)
354

tion of the patient was highly suggestive of
urosepsis, numerous blood and urine cultures
did not grow any microbe which could have
explained the cause of sepsis. Moreover treat-
ment with vancomycin and piperacillin-
tazobactam did not lead to improvement in the
condition of the patient, essentially ruling out
infectious cause and sepsis as the primary
cause of hypotension. An increased random
and morning cortisol level and TSH/Free T4
level ruled out adrenal insufficiency and thy-

79
246
76.7
38
P(77) Bands (4) L(6) M(13)
259

Ferritin (23.9-336.0 ng/mL) 10,651 >1500
Liver enzymes
Total protein (6.4-8.3 g/dL) 3.6 4.2
Albumin (3.8-5.2 g/dL) 1.5 1.9
Total Bilirubin (0.2-1.2 mg/dL) 0.8 12
Direct Bilirubin (0.0-0.2 mg/dL) 04 0.7
Alanine transaminase (0-40 U/L) 80 44
Aspartate transaminase (5-35 U/L) 91 85
Alkaline phsophatase (50-120 U/L) 212 184
y-Glutamyl transferase (3-60 U/L) 36 4
Lactate dehydrogenase (85-210 U/L) 165 154
Cholesterol (130-240 mg/dL) 100 103
Urinalysis
Sp. Gravity 1.015 1.009
pH (5.0-7.0) 6.0 6.0
RBC (0-3/ HPF) 109 178
WBC (0-3/ HPF) 12 1
Endocrinology
Cortisol Random (pg/dL) Day 1 - 182.6 Day 1-41.71
Cortisol AM Day 6 - 20.73 Day 7-22.19
TSH (0.34-5.60 plU/mL) - 0.380
Free T4 (0.58-1.64 ng/dL) 0.89
Miscellaneous
HIV ELISA Negative Negative
Sedimentation Rate (0-32 mm/hr) - 78
C-Reactive Protein (0.0-0.5 mg/dL) 21.70
Hepatitis B Positive
Hepatitis A (Antibody) Positive
Hepatitis C (Antibody) Negative
ANA panel Negative
ANCA panel Negative
Rheumatoid factor (<20 [U/mL) <20
C3 (88-201 mg/dL) 135
C4 (16-47 mg/dL) 27
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After admission related with

45/F

1981

McKenzie?

Hypothermia,

resolved in next 24 hours
Hypotension resolved with IV fluids.

paracetamol administration
Within 24 hrs of starting chemotherapy

Hypothermia resolved spontaneously after 3 days

hypotension

Hypotension,
hypothermia

1981

Pattison*

Resolved after 10 days with supportive

On Day 2 of 1st cycle

Hypothermia

Mixed cellularity Yes

IVB

T5/F

1983

Jackson®

measures
Resolved after 4 days with supportive

On Day 4 of 1st cycle

1983 36/M IVBrelapsed  Mixed cellularity Yes Hypothermia

Jackson®

measures
Patient had cerebral spread

Within 24 hrs of starting chemotherapy

Hypothermia

Yes

34/F IVBrelapsed Nodular sclerosing

1983

Jackson®

of disease and died
Improved after 5 days with supportive

Within 10 hours of treatment

Hypothermia

Lymphocyte depleted Yes

IVB

2IM

1985

Buccinif

measures
Bladder controland
Hypotension resolved slowly with

chemotherapy. Adie’s pupil persisted
Resolved spontaneously

At presentation

_ Orthostatic hypotension,
Adie’s pupil, bladder involvement

No

22/F ITA

1986

Van Lieshout”

Resolved with chemotherapy
Resolved spontaneously
Resolved spontaneously
Hypotension- responded to fluids
Hypothermia- resolved on its own
Hypothermia- resolved after initiating chemo
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Resolved with chemotherapy

Resolved after 30 days of chemo (2 cycles of chemo)
Death due to progression of disease

Prior to diagnosis
After initiation of chemo
At presentation before chemotherapy
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roid involvement respectively. A normal trans-
thoracic echocardiogram demonstrated a nor-
mal cardiac anatomy and clinically there were
no signs of heart failure. Though orthostatic
maneuver was not done in our patient because
of his general condition, the absence of correc-
tion of hypotension with volume repletion and
fluid boluses makes hypovolemia less likely.

Blood pressure control is governed by a com-
plex interaction between cardiac, renal,
endocrine and nervous systems.!® Hypotension
in cancer patients has long being believed to be
secondary to cytokine release from increased
macrophage function.!” The cytokines implicat-
ed in causing hypotension are Interleukin (IL)-
1 and IL-2, Tumor Necrosis Factor-o¢ (TNF-x)
and Interferon-o (IF-xx).20 Although the exact
mechanism of TNF- causing hypotension is
not clear, it is well known that administration of
TNF-« leads to production of nitric oxide (NO)
which is a potent vasodilator and could lead to
hypotension.2!22 In addition to this, cytokines
also cause endothelial damage, a mechanism
which is very well defined in patients with sep-
sis and septic shock. In patients with sepsis
infection is the primary cause of activation of
macrophage and release of cytokines.2’ Another
important association implicated in this patient
is the effect of psycho-neuroendocrine hor-
mones in mediation of NO, like melatonin,
which has been shown to have counter-regula-
tory effect on action of free radicals, especially
NO.2 We postulate from the above, that the
probable cause of hypotension in this patient
could be release of cytokines from the tumor
especially from liver metastasis, which is an
extremely vascular organ. Autonomic dysfunc-
tion is a know paraneoplastic syndrome associ-
ated with HL which raises the possibility of
direct infiltration of hypothalamus or pineal
gland by the tumor leading to alteration in neu-
roendocrine hormones. The loss of inhibition of
counter-regulatory effects of these hormones on
cytokine regulation could result in macrophage
activation and NO production resulting in
hypotension.2* Salicylates have also been postu-
lated to have a role in hypothalamic hypersensi-
tivity.!2 Our patient never took any salicylates
for his fever which rules this out as a possible
cause. Moreover, not all patients reported were
taking NSAIDS before presentation, making
this explanation less likely.

In conclusion, hypotension may be associat-
ed directly with Hodgkin Lymphoma. Although,
further studies are needed in support of this
association, we can conclude from this case
that the condition responds dramatically to
aggressive chemotherapy.
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