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Abstract: We presented a case of hepatitis B virus (HBV)-related type III cryoglobulinemia 
vasculitis (CryoVas) characterized by extremity gangrene in a patient with diabetes. The 60- 
year-old female had a 10-year history of poorly controlled type 2 diabetes mellitus. She 
complained of sudden onset pain and swelling of toes which quickly progressed to gangrene, 
with fingers becoming pain and dark violet. The patient was initially misdiagnosed as 
diabetic foot (DF). Although DF is one of the common chronic complications of diabetes, 
it rarely involves the hand. What is more, the ischemic manifestations of the extremity were 
not consistent with the results of the vascular examination and immune system changes. The 
patient had Raynaud’s phenomenon, arthralgia, and extremity gangrene. Test results showed 
cryoglobulinemia multiple positive, polyclonal immunoglobulin with rheumatoid factor 
negative, lower complement 3, leukocytoclastic vasculitis, and HBV infection. HBV- 
related type III CryoVas was finally diagnosed, and a conservative therapy strategy was 
given. Six months after treatment with cyclophosphamide, corticosteroid, nucleoside/nucleo-
tide analog therapy, local debridement, and dressing change, she recovered and kept no 
recurrence by following up for 30 months. To our knowledge, this is the first report of 
extremity gangrene caused by HBV-related CryoVas in a diabetic patient. 
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Introduction
Diabetic foot (DF) is one of the most severe and disabling complications of 
diabetes, in which almost 50% of ischemic ulcers or gangrene of DF associate 
with peripheral arterial disease.1 Connective tissue diseases, vasculitis, infections, 
and other diseases are common causes of extremity gangrene.2

Cryoglobulinemia vasculitis (CryoVas) characterizes by the deposition of immune 
complexes in small and medium-sized blood vessels. The hallmark finding related to 
clinical symptoms is the detection of cryoglobulin in serum.3 Cryoglobulin can subdivide 
into three types based on the immunoglobulin (Ig) content. Type I is monoclonal Ig, 
commonly IgM or IgG. Mixed cryoglobulinemia comprises both type II and type III. 
Type II composes monoclonal Ig (usually IgM), polyclonal Ig (mainly IgG), and type III 
is polyclonal Ig in nature. Mixed cryoglobulinemia is associated with infections (espe-
cially hepatitis C virus), tumors, or autoimmune diseases.3 Only 1.2–4% of hepatitis 
B virus (HBV) patients can develop CryoVas.4 Purpuric rash is the most common and 
frequent manifestation of HBV-related CryoVas (approximately 90% of patients), while 
gangrene is reported rarely.4,5 Herein, we presented a unique patient with HBV-related 
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type III CryoVas manifested as extremity gangrene and dis-
cussed therapy strategy in detail. To our knowledge, this is the 
first case reporting extremity gangrene caused by HBV-related 
CryoVas in a diabetic patient in the literature. This is also the 
first CryoVas misdiagnosed as DF.

Case Presentation
A 60-year-old female presented pain and swelling of 
left second and third toes for one month and blackening 
for 20 days in 2017. She also had Raynaud’s phenomenon, 
with no limb numb or intermittent claudication. She had 
type 2 diabetes mellitus (T2DM) poorly managed for ten 
years and hypertension diagnosed in the local hospital 
before admission. The pain and gangrene deteriorated, 
though her blood glucose controlled well. She had no 
history of smoking, drinking, or infectious disease.

On admission, physical examination revealed gangre-
nous lesions at the left second and third toes, and the 
surrounding skin was red without exudation (Figure 1A). 
The right index finger was purple; the small finger was 
significant swelling, pain, and dark violet (Figure 1B). Her 
left anterior tibial artery pulsation weakened, while the 
dorsal pedis artery could not be palpated. Sensory exam-
ination with 10g monofilament on feet was regular. Knee 
jerk and Achilles reflex were normal. Laboratory evalua-
tion showed hemoglobin was 87g/L, hepatitis B surface 
antigen, hepatitis B core antibody, and hepatitis B e anti-
body were positive, HBV DNA load was 6.06E+03 IU/ 
mL. Hepatitis C virus and human immunodeficiency virus 
tested were negative (Table 1). Ankle-brachial index (ABI) 
values were 1.21 on bilateral limbs. Color Doppler ultra-
sound examination revealed atherosclerosis and segmental 
occlusions in the left anterior tibial artery. Lower limb 
angiography demonstrated left anterior tibial artery and 
peroneal artery occlusions but with well collateral circula-
tion (Figure 1C). Blood flow in the dorsal arteries and 
plantar arteries was normal. The electrophysiologic study 
showed peripheral neuropathy.

The patient was initially diagnosed as DF with Wagner 
grade 4. Her gangrene did not improve after 30 days’ 
treatment, including insulin, low-molecular-weight 
heparin, alprostadil, and dressing change. Since the patient 
had Raynaud’s phenomenon, atypical ischemic manifesta-
tion, and the gangrene kept worse with treatment, further 
immunological tests were performed and revealed lower 
serum complement 3 and complement 4. The anticardioli-
pin antibody, anti-nuclear antibodies, anti-neutrophil cyto-
plasmic antibodies, cytomegalovirus, Epstein-Barr virus, 

and rheumatoid factor were negative. The serum cryoglo-
bulin was positive (Table 1). Serum electrophoresis 
revealed 4.9% abnormal M protein. Immunofixation elec-
trophoresis showed polyclonal IgM, IgG bands, and kappa 
light chain. The results of bone marrow aspiration, biopsy, 
and SPECT were also negative. After the gangrene stabi-
lized, we removed the necrotic tissues from the wound 
bed, and the pathology of the necrotic toes was leukocy-
toclastic vasculitis (Figure 1D). She was finally diagnosed 
with HBV-related type III CryoVas.

We treated the patient with cyclophosphamide 1.0 
g monthly intravenous with a total dose of 5.0 g, and 
oral prednisone acetate 60 mg QD,3 combined with dia-
betic management and anti-osteoporosis. The prednisone 
acetate decreased weekly and was then maintained at 5 mg 
QD before the last dose of cyclophosphamide. Entecavir 
was used 0.5 mg QD for six months and then changed to 
tenofovir 300 mg QD for better viral suppression.4,6 The 
local treatment was mainly dressing change after debride-
ment. The finger recovered quickly, and the wound healed 
within one month. HBV viral load was lower than the 
reference value after five months, and the serum cryoglo-
bulinemia became persistent negative after six months. 
Now the patient is treated with tenofovir 300 mg QD, 
and after 30 months follow-up, there is no symptom and 
recurrence (Figure 1E and F).

Discussion
Since diabetic patients are more likely to develop lower 
extremity atherosclerotic disease-related ulcers and gang-
rene, clinicians are prone to thinking foot gangrene due to 
diabetic complications and ignoring other diseases. Lower 
extremity atherosclerotic disease’s clinical manifestations 
vary across a broad spectrum from asymptomatic to necro-
sis of the lower extremity, and ABI is often less than 0.90. 
Vascular imaging demonstrates arterial stenosis or occlu-
sion without immune system change.7 Besides, T2DM is 
characterized by insulin resistance and relative insulin 
deficiency, and it is not an autoimmune disease. The 
mild peripheral artery disease was not consistent with the 
extremity ischemia but may be a risk factor in this patient. 
The common causes of cutaneous small-vessel vasculitis 
include autoimmune connective tissue disease, inflamma-
tory conditions, infection, medication, and malignancy. 
Considering the atypical manifestation, cryoglobulinemia 
multiple positive, leukocytoclastic vasculitis, and HBV 
infection without other signs of infectious, autoimmune, 
tumors, or hematological disease, finally, we diagnosed the 

http://doi.org/10.2147/JIR.S308687                                                                                                                                                                                                                                      

DovePress                                                                                                                                                 

Journal of Inflammation Research 2021:14 1662

Gao et al                                                                                                                                                              Dovepress

http://www.dovepress.com
http://www.dovepress.com


patient as type III CryoVas, and the result of long-term 
follow-up confirms the diagnosis.

Except for recurrent palpable purpura, joint manifesta-
tions, neuropathy, and renal involvement are also frequent 
symptoms of mixed cryoglobulinemia.3 In which periph-
eral neuropathy and renal dysfunction are common com-
plications of poorly controlled diabetes. Our patient had 
transient hypertension and apparent renal injury, which 

were relieved after treatment. This might relate to 
CryoVas, for renal involvement usually occurs during or 
shortly after an outbreak of cutaneous vasculitis and man-
ifests with varying degrees of microhematuria, proteinuria, 
hypertension, and renal failure.8 Unfortunately, the renal 
biopsy was not completed in this case. CryoVas-related 
neuropathy mainly manifests with paresthesias or burning 
pain in the legs and muscle weakness.3 The patient also 

Figure 1 Variation of the gangrene tissues and histopathologic examination of necrosis extremities. (A and B) Initial presentation of necrotic toes and finger without 
a defined boundary at admission. (C) Limb angiography of left leg, with well-collateral circulation. (D) Histopathologic examination of necrosis toes with dead blood vessel 
(yellow arrow), white cells rupture and remained nuclear dust (black arrows), (original magnification x400). (E and F) Toes and fingers healed entirely.
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had peripheral neuropathy, but it was difficult to identify 
with diabetic peripheral neuropathy.

Laboratory results showed increased interleukin 6 (IL-6) 
in this case. Generally, IL-6 is involved in inflammatory and 
immunological processes, hematopoiesis, liver, and neuronal 
regeneration. Elevation of IL-6 signaling is associated with 
several diseases, including T2DM,9 HBV,10 and mixed 
cryoglobulinemia.11 The coincidence of T2DM and HBV in 
this patient may increase the IL-6. Although the pathogenesis 
of IL-6 in the mixed cryoglobulinemia is not confirmed, it 
plays a role in other vasculitides’ pathophysiology, such as 
Takayasu arteritis and giant cell arteritis.12 IL-6 inhibition 
therapy has already shown remarkable effects on these dis-
eases. Besides, there is a case report for successful treatment 
of HBV related to cryoglobulinemia vasculitis before.13

Approximately 20% of patients with HBV infection 
develop extrahepatic manifestations. These are arthritis, 
glomerulonephritis, uveitis, peripheral neuropathy, 
Raynaud’s phenomenon, Sjögren’s syndrome, cutaneous 
vasculitis, and systemic vasculitis, including polyarteritis 
nodosa and CryoVas.14 CryoVas-related gangrene can be 
caused by cryoprecipitate, causing microvascular occlu-
sion or vasospasm. Hyperviscosity of the proteins can 
induce thrombosis and subsequent ischemia in the 
extremities.15 However, our patient did not improve sig-
nificantly after early anticoagulant and vasodilator therapy.

The individualized therapeutic management approach 
to HBV-related CryoVas extremity gangrene includes (1) 
Entecavir was used for antiviral treatment according to 
existing guidelines.3,6 We changed it to tenofovir for better 
viral suppression. Monotherapy with nucleoside/nucleo-
tide analog can induce a complete viral suppression and 
give satisfying clinical outcomes in most mild-to-moderate 
HBV-related CryoVas patients.4 However, for severe 
HBV-related CryoVas, antiviral treatment may have lim-
ited clinical response.16 (2) Cyclophosphamide and corti-
costeroid can reduce the pathogenetic autoimmune- 
lymphoproliferative alterations, autoantibody production 
and improve tissue lesions.4 Our patient was firstly diag-
nosed with idiopathic CryoVas, and the immunosuppres-
sive treatment failed to suppress HBV viremia, thus 
exposing the underlying cause. But there was no standard 
therapeutic management.4 Our treatment is effective, and 
the long-term low dose corticosteroid was safe with no 
evidence of iatrogenic hypercortisolism. In this case, it 
may be stopped earlier for better control of viral replica-
tion. (3) Conservative treatment is preferred in local 
wound care, especially in wounds with unclear etiology. 
In our view, regular local dressing change is necessary. At 
the same time, considerate caution should be paid before 
debridement, vascular surgery, or plastic surgery was taken 
when the gangrene area is not stable, or CryoVas is not 
well controlled. If necessary, skin grafting, skin substi-
tutes, and autologous platelet-rich gel can be used to 
promote the formation of granulation tissue during the 
repairing period.15 Besides, all patients should carefully 
avoid exposure to the cold and take appropriate protective 
measures.

Conclusion
This is the first case of HBV-related type III CryoVas man-
ifested as extremity gangrene in a diabetic patient in the 
literature. Our long-term exploratory cyclophosphamide, 

Table 1 Laboratory Test Results of the Patient with HBV-Related 
Type III Cryoglobulinemia Vasculitis

Tests Results Reference 
Range

Hemoglobin, g/dL 87 115–150

Alanine aminotransferase, IU/L 9 <40

Aspartate aminotransferase, IU/L 18 <35

Glycated hemoglobin, % 8.0 4.5–6.1

Erythrocyte sedimentation rate, mm/h 68.0 <38

IL-6, pg/mL 20.49 0.00–7.00

Creatinine, umol/L 95.0 37.0–110.0

Estimated glomerular rate 

filtration, mL/min/1.73m2

56.26 56–122

Hepatitis B surface antigen Positive Negative

Hepatitis B e antibody Positive Negative

Hepatitis B core antibody Positive Negative

HBV-DNA, IU/mL 6.06E+03 <1.00E+02

Hepatitis C virus Negative Negative

Human immunodeficiency virus Negative Negative

Epstein-Barr virus Negative Negative

Cytomegalovirus Negative Negative

Urine analysis Urine protein (1+) Negative

Urine albumin to creatinine ratio, mg/g 54.4 <30

Anticardiolipin antibody +1,1:100 Negative

Anti-neutrophil cytoplasmic antibodies Negative Negative

Anticardiolipin antibody Negative Negative

Rheumatoid factor, IU/mL <20 <20

Ig A, mg/L 2380.00 826–2900

Ig M, mg/L 3640.00 700–2200

Ig G, g/L 15.1 8.00–15.50

Complement 3, g/L 0.8900 0.785–1.520

Complement 4, g/L 0.2040 0.145–0.360

KAP, g/L 15.40 6.98–13.00

LAM, g/L 5.92 3.80–6.50

Cryoglobulins Positive Negative

Albumin, % 51.6 55.8–66.1

Gamma immunoglobulin, % 21.4 11.1–18.8
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corticosteroid, and nucleoside/nucleotide analog treatment 
successfully control the disease without recurrence in 30 
months. But further studies are warranted in this direction. 
Besides, people with diabetes are more likely to develop 
ulcers and gangrene than others; if the “diabetes foot” fails 
to improve after therapy and has atypical manifestations, 
other diseases relative ulcers need to be considered 
clinically.

Abbreviations
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