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Abstract

We report a 42-year-old patient who had Hodgkin lymphoma and developed

bilateral symmetrical peripheral gangrene (SPG) in the feet and hands, which

occurred during septic shock after autologous hematopoietic stem-cell trans-

plantation. SPG is a rare but severe complication of disseminated intravascular

coagulation (DIC) and is frequently associated with sepsis. The pathophysiol-

ogy of SPG includes DIC-mediated intravascular thrombosis and thrombotic

occlusion of microcirculation, resulting in low blood flow. Sepsis-induced

hypotension has been suspected as one of the other causes of SPG, and it is

thought to be aggravated by vasopressor treatments given for hypotension. Our

patient first experienced coldness, paleness, and cyanosis in his body's acral

parts, and then SPG later developed in both his feet and hands. Septic shock

management was performed with cytokine hemoadsorption, broad-spectrum

antibiotics, and massive fluid replacement rapidly. The patient fully recovered

without the need for amputation. Hemoadsorption is an extracorporeal

cytokine-adsorption method for removing excess cytokines. Prompt manage-

ment of septic shock and early monitoring of peripheral ischemia are essential

to avoid SPG.
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1 | INTRODUCTION

Symmetrical peripheral gangrene (SPG) is a rare but seri-
ous complication that involves bilateral ischemic damage
in the distal parts of the limbs in the absence of a major
vascular occlusive disease. The risk of mortality is high
(up to 40%), and almost half of the survivors need

amputation.1 SPG is observed as a complication of dis-
seminated intravascular coagulation (DIC) in 85% of SPG
cases. DIC is commonly associated with septicemia, and
DIC-induced intravascular thrombosis causes low blood
flow and infarction of the skin and distal extremities.2-4

The use of vasopressors leads to spasm of the capil-
laries and impairment of microcirculation.4 Coldness,
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paleness, and cyanosis are the first signs of the SPG
observed in the body's acral parts and rapidly proceed to
proximal areas.5-7 Currently, there is no specific treat-
ment for SPG, and the treatment priorities are usually
the underlying condition and DIC.8 As sepsis is one of
the leading causes of DIC and SPG, there has been
increasing interest in the use of extracorporeal devices for
the removal of pathogenic components observed during
sepsis. Hemoadsorption (HA) is a method of extracorpo-
real blood purification through a cartridge, where solutes
are removed by direct binding to the sorbent material.9-10

This case report presents a patient with Hodgkin Lym-
phoma (HL) who developed SPG following septic shock.
The patient fully recovered without amputation in the
follow-up.

2 | CASE PRESENTATION

A 42-year-old male patient with HL was admitted to the
intensive care unit (ICU) for septic shock on the 13th
day after autologous hematopoietic stem-cell transplan-
tation (ASCT). He was neutropenic and thrombocytope-
nic when the first fever occurred. Cefoperazone
sulbactam was started. On the second day of febrile neu-
tropenia, the patient progressed to sepsis, after which
meropenem, vancomycin, liposomal amphotericin B,

and colistin were administered. The patient needed
nasal oxygen support because of hypoxia and was admit-
ted to the ICU.

Despite extensive fluid replacement, the patient
needed high doses of vasopressors to maintain
normotension. Even with infusion of noradrenaline at
3 μg/kg/min, his blood pressure remained consistently
low (80/40 mmHg). On the third day of febrile neutrope-
nia, coldness, paleness, and cyanosis started in the acral
parts of the body and progressed to SPG in the feet and
hands. The patient had a score of 6 on the DIC scale of
the International Society of Thrombosis and Hemostasis
(ISTH).11

Sepsis HA was started rapidly during the first hours
in the ICU. The procedure was performed using a hemo-
perfusion machine. One disposable hemoperfusion car-
tridge (HA330 resin, Styrene divinylbenzene copolymers,
Jafron Biomedical Co., Ltd., China) was used per day.
The blood flow rate was maintained at 200 mL/min. Each
procedure continued for 150 minutes, and approximately
six total blood volumes were processed. Three absorbers
were used over 3 days. The patient did not receive any
plasma components.

Due to thrombocytopenia, we did not administer rou-
tine systemic anticoagulation except for priming the
adsorption set. Then, 7500 IU of unfractionated heparin
was used only for rinsing the adsorption set to prevent

FIGURE 1 Changes of patient's blood parameters before and after hemoadsorption. Abbreviations; HA: Hemoadsorption,

CRP: C reactive protein, PT: prothrombin time, LDH: lactate dehydrogenase
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clotting in the extracorporeal circuit. The changes of the
patient's blood parameters before and after HA are given
in Figure 1. No microorganisms could be grown in micro-
bial cultures. The patient continued extended-spectrum
antibiotics for empirical treatment. By the third day of
HA, the vasopressors were discontinued.

The progression of gangrene stopped with the with-
drawal of vasopressors. Small blisters were noticed in
both feet over the next 10 days (Figures 2 and 3). SPG in
both feet and hands started to recover, and the patient
was discharged from the hospital 38 days after ASCT.
Three months after autologous transplantation, the
patient was in complete remission, and his bilateral distal
extremities fully recovered. His last follow-up was at
15 months after ASCT, and he was in complete

remission. The last view of his extremities is shown in
Figure 4.

3 | DISCUSSION

We have reported a case of neutropenic fever with septic
shock developing after ASCT. The patient had SPG due
to septicemia-associated DIC. We rapidly administered
broad-spectrum antibiotics, massive fluid replacement,
and vasopressor treatment. When we observed ischemic
lesions in his feet and hands, we increased supportive
care by sepsis HA. The patient had such a very impres-
sive response the modalities that we stopped the vaso-
pressor treatment afterward. HA may contribute to

FIGURE 3 Ischemic changes

and blister formation in feet

FIGURE 4 The last view of the patient's extremities 15 months after autologous hematopoietic stem cell transplantation

FIGURE 2 Ischemic changes

observed in both feet and hand after

septic shock
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decreasing cytokines and alleviate the septicemia associ-
ated with DIC.

The etiology of SPG is multifactorial, but septic shock
and DIC are the leading causes.8,12-15 Sepsis is currently
defined as a dysregulated host immune response to infec-
tion leading to organ failure.16-18 The underlying patho-
physiology is complex with both pathogenic and host
factors. Pathogen-associated molecular patterns and
damage-associated molecular patterns play a significant
role in activating the endothelium and as a result inflam-
matory cytokines.19 The activated endothelium becomes
prothrombotic through increases in the expression of tis-
sue factor in the endothelium and monocytes.12,18 DIC
develops in cases of impaired balance of anti- and pro-
coagulant factors. Early findings of septicemia-associated
DIC include apparent coldness, pallor, and pain. The
ischemic lesions are often demarcated sharply and sym-
metric with initial gray, blue, or purple discoloration that
progresses to black as the skin undergoes necrosis.12,18

With more understanding about the pathophysiology of
immune system factors in sepsis, interest has been increas-
ing in the use of extracorporeal devices for cytokine adsorp-
tion. It has been hypothesized that a cytokine storm may
be responsible for the self-destruction in sepsis, so the
removal of circulating cytokines is a sensible treatment
option. The peak-concentration hypothesis was first intro-
duced with acute kidney injury and was subsequently gen-
eralized to sepsis more than 10 years ago.20 Since that time,
it has been repeatedly hypothesized that there is a thera-
peutic benefit of extracorporeal blood purification modali-
ties, including forms of dialysis or therapeutic apheresis
regarding the cytokine storm.19-20

HA330 (Jafron, Zhuhai City, China) is the one of the
widely used adsorption cartridges in China.9,10 Huang
et al conducted small randomized controlled trials
(RCTs) of adjuvant HA330-HA with 44 septic patients
who had acute lung injury (ALI) in the ICU.21 Significant
reductions of IL-8 and IL-6 levels and length of stay was
seen in patients when HA was performed compared to
standard therapy (defined as full intensive care manage-
ment, including fluid resuscitation, vasopressors, antimi-
crobial therapy, and ventilatory support). Nevertheless,
length of hospital stays and 28-day mortality did not dif-
fer between the two groups at day 3.21

In a later study by Huang et al, HA was compared to
standard therapy in 46 patients with ALI induced by
extra-pulmonary sepsis.22 The HA group showed a signif-
icant reduction in IL-1 and tumor necrosis factor-α in the
broncho-alveolar lavage and plasma. Therefore, the
improvement of patients' hemodynamics was better, and
the rate of mortality in the ICU and 28-day mortality
were lower in the HA group.22 But there is still no proof
from a prospective RCT for any extracorporeal treatment

modality decreasing mortality in sepsis. Regarding sepsis,
only therapeutic plasma exchange appears to be poten-
tially effective, but no recommendations have been made
in the latest international guidelines.18,23

An equivalent of HA330 is the extracorporeal whole-
blood cytokine adsorber, which is currently approved in
the European Union.24 According to data from an inter-
national registry, whole-blood cytokine adsorber therapy
reduced IL-6 levels in 68% of patients with sepsis. No sig-
nificant decrease in organ failure was observed, but mor-
tality was lower than predicted.25 A recent prospective,
randomized, pilot trial investigated the effects of early
(<24 hours) extracorporeal cytokine removal performed
in 20 patients with septic shock. The results indicated a
decrease in norepinephrine requirements, an improve-
ment in hemodynamics, and significantly lower levels of
procalcitonin and endothelin-1 precursor compared to
controls.26 Despite showing a significant reduction in cir-
culating cytokine levels and improvement in clinical situ-
ations, there is a lack of evidence, and it is not currently
recommended by guidelines. Large prospective random-
ized trials with carefully selected patient populations are
needed to evaluate the efficacy of extracorporeal HA.

The patient in the present case report had septic shock
at 13 days after ASCT. In this case, early management of
septic shock with massive fluid replacement, antibiotics,
and especially the administration of sepsis HA within
<24 hours might have prevented amputation from being
required. To the best of our knowledge, this is the first case
report of successful HA in a patient with SPG.

4 | CONCLUSIONS

In conclusion, early recognition and prompt management
of septic shock are necessary to avoid SPG. Vasopressors
might exacerbate SPG, so clinicians should be careful,
especially in the presence of any sign of hypoperfusion in
the extremities. Performing sepsis HA immediately may be
a good adjuvant option for the treatment of septic shock
while avoiding destructive effects of the cytokine storm
and DIC, as in our patient. Nevertheless, RCTs are needed
to prove this hypothesized preventive effect.
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