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Case Report

A double whammy of bullous pyoderma gangrenosum
and deep vein thrombosis following COVID-19 infection

Nirma Joy', K. Sobhanakumari', Amitha Abraham', Henry Mathews?, Edwin George’

Departments of 'Dermatology, *Orthopaedics, and *Medicine, Al Azhar Medical College, Thodupuzha, Kerala, India.

ABSTRACT

Bullous pyoderma gangrenosum (PG) is a rare variant presenting with hemorrhagic bulla and is usually associated
with hematological malignancies. COVID-19 infection has various clinical manifestations, with one-fourth of
patients developing deep vein thrombosis (DVT). There are a few reports of PG following COVID-19 infection or
vaccination. We report a case of bullous PG, and skin lesions worsened due to concurrent DVT and COVID-19
infection, prolonging its healing time and physical disability.
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Bullous pyoderma gangrenosum (PG) is a rare variant of PG presenting with rapidly progressive
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while on treatment due to concurrent COVID-19 infection and DVT, prolonging its healing time.
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Quick Response Code:
A 60-year-old female presented with multiple painful ulcers over both legs and feet of one month

duration. Initially, it started as a single painful bulla above the right ankle with no history of
trauma. Similar new lesions appeared on the next day and rapidly progressed to necrotic ulcers.
She had no history of associated fever, joint pain, altered bowel habits, post-menopausal bleeding,
and loss of weight. She received two doses of the COVISHIELD (ChAdOx1nCov-19) vaccine four
months and one month before the episode. She was on antidiabetics, antihypertensives, statins,
and anti-platelets for coronary artery disease, but there was no recent change in medication before
onset. There was a family history of hypertension, diabetes mellitus, and dyslipidemia among all
her siblings, and her elder and younger sister were under treatment for deep vein thrombosis
(DVT). On general examination, the patient was afebrile, her blood pressure was elevated
(160/90 mmHg), had bilateral pitting pedal edema, and her body mass index was raised (28.9).

On dermatological examination, there were multiple ulcers of varying size from 2 cm x 1 cm to
10 cm x 6 cm and intact tense and collapsed hemorrhagic bullae over bilateral feet and legs. The
ulcers had irregular, violaceous, and undermined edges and the ulcer base was covered with
eschar and yellowish slough [Figure 1]. The skin pathergy test was positive. There was no regional
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lymphadenopathy, and all mucosae and hair appeared normal.
The examination of both breasts revealed no palpable mass.
The examination of the respiratory system, cardiovascular
system, gastrointestinal, and central nervous system was within
normal limits. Fundus examination showed changes of Grade I
hypertensive retinopathy.

Routine laboratory testing showed elevated total count
(20,600 cells/cumm) with neutrophilia (N 85% L15%), elevated
erythrocyte sedimentation rate (120 mm/hr), C-reactive
protein (CRP) levels (192 mg/L), elevated blood sugar
(fasting blood sugar:211 mg/dL, postprandial blood sugar:
382 mg/dL), and altered renal function test (Serum urea:
103 mg/dL, Serum creatinine: 1.3 mg/dL). The peripheral
smear showed neutrophilic leukocytosis with no abnormal
blast cells. On investigation, levels of electrolytes, liver
function test, lactate dehydrogenase, antinuclear antibody,
myeloperoxidase  antineutrophil  cytoplasmic  antibody,
cytoplasmic antineutrophil cytoplasmic antibody, thyroid
function test, thyroid-stimulating hormone receptor antibody,
thyroid peroxidase antibody, bleeding time, clotting time,
viral markers, venereal disease research laboratory test,
rheumatoid factor, anti-cyclic citrullinated peptide antibody,
carcinoembryonic antigen test, and cancer antigen 19.9 were
all within normal levels. Examination of chest x-ray, x-ray of
both ankles, x-ray spine, electrocardiogram, and Mantoux test
revealed no significant findings. The pus culture from skin
lesions showed growth of Klebsiella pneumonia, and the culture
for fungus and mycobacteria was negative. Histopathological
examination of skin biopsy showed non-specific findings
with predominant neutrophilic infiltrate within the dermis
[Figure 2]. The ultrasound examination of the abdomen and
pelvis showed Grade 1 fatty liver, thickened endometrium
with few subendometrial cysts. Based on the patient’s clinical
examination and investigations, bullous PG was diagnosed. She
was started on intravenous steroids, intravenous antibiotics, and
other supportive measures including wound dressing, slough
removal, compresses, and control of comorbidities. There was a
dramatic improvement of lesions and symptoms within a week
and, hence, was discharged on a tapering dose of oral steroids
for PG, along with treatment for other comorbidities.

After one month, she presented with a sudden onset of lower
limb edema and pain along with lower abdominal pain, nausea,
fever, respiratory discomfort, and decreased urine output. On
clinical examination, there was diffuse leg swelling, tenderness,
ill-defined erythema, and pitting pedal edema, more over the left
leg than the right leg, and there was an increase in the size and
depth of existing ulcers. On investigation, there was leukocytosis
(total count: 17,400 cells/cumm), with neutrophilia (N85%
L15%), altered renal function (serum urea: 108 mg/dL, serum
creatinine: 1.9 mg/dL), raised D-dimer, and CRP. Astonishingly,
she was COVID-19 antigen and reverse transcription-
polymerase chain reaction positive. She gave no prior history
of COVID-19 infection. The Doppler scan of the left lower
limb showed near total to complete thrombosis of the venous
system including common iliac, external iliac, common femoral,
superficial femoral, popliteal, anterior and posterior tibial vein
along with diffuse subcutaneous, and intramuscular edema
showing features of cellulitis. There was growth of Pseudomonas
aeruginosa on culture from skin lesions. No abnormality was
seen on evaluating antiphospholipid antibodies, protein C,
protein S, antithrombin level, factor V; and coagulation profile.
She was started on intravenous antibiotics and heparin and
then continued on oral dabigatran, rivaroxaban along with
oral steroids. The lesions took nine months after the event to
heal with cribriform scarring [Figure 3]. The patient came for
a regular follow-up in three months after wound healing, there
was no relapse and was continued on rivaroxaban.

DISCUSSION

The PG was first described by Brunsting et al. in 1930 as a rare,
neutrophilic ulcerative disorder of the skin.” The incidence
is thought to be approximately 0.63/100,000 with the median
age, at presentation, of 59 years.”! The sex incidence ranges
from being equal, to females being predominantly affected
in up to 76% of cases."! Most cases are of classic ulcerative
type (approximately 85%), other subtypes include bullous,
vegetative, pustular, peristomal, and superficial granulomatous
variants with subtypes sometimes transitioning from one form
to another.”’ Bullous PG was initially described by Perry and
Winkelmann in 1972.1% This type is characterized by painful

Figure 1: (a and b) Multiple variable sized ulcers and hemorrhagic bullae over legs.
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inflammatory bulla that breaks down into rapid, progressive,
but superficial ulcers without undermining, mostly appearing
over arms and face.” In contrast, our patient presented with
hemorrhagic bullae progressing to ulcers with undermined
and violaceous edges over both lower limbs.

A hematological malignancy should be sought as these are
identified in up to 70% of cases. Bullous PG may precede, occur
concurrently, or be diagnosed after a malignancy. The associated
diseases include hematological malignancy (acute myeloblastic
leukemia, chronic myeloblastic leukemia, myelodysplastic
syndrome, multiple myeloma, and myeloid metaplasia),

inflammatory bowel disease, rheumatoid arthritis, and Klinefelter’s
disease.®’ Our patient had no associated diseases on clinical
examination and investigations by a multidisciplinary team and
was kept under regular follow-up to look for the development
of any relevant signs and symptoms. Based on the diagnostic

EY g :"T" N
Figure 2: (a and b) Histopathological findings with intense dermal
infiltrates and neutrophil predominance. (a, H&E X100, b H&E X200).

Figure 3: (a and b) Lesions healed with cribriform scarring over left
and right leg.

criteria created following a Delphi consensus exercise using the
RAND/UCLA Appropriateness method,”” our patient fulfilled
one major criterion and seven minor criteria [Table 1].

The risk factors for the development of DVT in our patient
included COVID-19 infection, positive family history,
prolonged immobility, advancing age, systemic glucocorticoids,
and associated comorbidities such as diabetes mellitus,
hypertension, dyslipidemia, coronary artery disease, and
obesity. According to a study by lerardi et al., the prevalence of
DVT in laboratory-confirmed COVID-19 patients was 25.5%
and the mean age was 63 + 15 years.!!! The incidence rate ratios
of a first episode of DVT were 5.59 during the first week after
COVID-19 and 7.44 during the second week and significantly
increased up to 70 days.'”? The hypercoagulability of SARS-
CoV-2 involves thromboinflammation triggered by viral
infection and infection of the endothelial cells through the
angiotensin-converting enzyme 2 receptor leads to endothelial
activation and dysfunction and contributes to thrombin
generation and fibrin clot formation."” Serum CRP is the
main variable associated with the presence of DVT, whereas
other clinical or laboratory variables, age, or D-dimer are not
independently associated with DV'T.

The DVT can lead to increased pressure in the distal veins
of the leg and finally cause venous hypertension. Fibrin gets
excessively deposited around capillary beds in the dermis
leading to elevated intravascular pressure. Dysregulation of
various proinflammatory cytokines and growth factors such
as tumor necrosis factor-o. (TNF-), transforming growth
factor-beta, and matrix metalloproteinases can also lead to
chronicity of ulcers.!"?

Table 1: Delphi criteria for pyoderma gangrenosum diagnosis
with corresponding fulfillment of current patient.

Patient
fulfillment

Criteria*

Major criterion
1. Biopsy of ulcer edge demonstrating Yes
neutrophilic infiltrate
Minor criteria

1. Exclusion of infection Yes

2. Pathergy: Skin Yes

3. Personal history of IBD or inflammatory No
arthritis

4. Papule, pustule, or vesicle that rapidly ulcerates  Yes
5. Peripheral erythema, undermining border, and ~ Yes
tenderness at site of ulceration

6. Multiple ulcerations Yes
7. Cribriform or wrinkled paper scars at healed Yes
sites

8. Decrease in ulcer size after immunosuppressive Yes
treatment

IBD: Inflammatory bowel disease, *1 major criterion and four out of eight
minor criteria needed for diagnosis

CosmoDerma 2024 + 4(117) | 3



Joy, et al.: Bullous pyoderma gangrenosum

wnsoua1dued eurrapodd :0d

surrodsopA£o
duoostupardAyotu
SNOUSARIIU]

suojostupaid [e1Q

qeuurxypyur

‘proe orjousydoofw
‘SPI012)S0O1}I0))
qewnwiepe
Quriodsopo4o
Quoostupaid [e1Q
suojostupaxdidyiow
SNOUdARIIUT
Quriodso4o [exQ

suojostupaid [e1Q

qewixiyut
duojostupaid [e1Q

JudUeAIL],

Od snofng

DJ dATRIND[N

DJ 2ARIN[N

DJ 9A1RIND[N

DJ dARIND[N
DJ 9A1IRINN

DJ dARIND[N

ASojoydiopy

ON

ON

ON

Sax

SOX
ON
ON

Dd jo L1038y
SNOTAIJ

199§
3o ‘smoqa ‘spuel

Aywanxa 1omo]
jseaiq

1240 fysejdowrturewr
uordNpar
1oye-[eo1dins-1soq

So[ 19mo0T JJo[-TROS
D pareay snoradig

ULIE JJO[-UOIJBUIIIBA
Jo s

puey ‘eare feue-t1od
udry) 8o1 IoMOT
USWOPQE ‘SY20)INq
‘uro1g ‘srusg

NS

YoM ¢

uowt |

sgyuour ¢

SYoaMm ¢

skep ¢

qvc

skep 01

UOTJBUIIILA/UOT)IIJUL
JI3)Je J3SUO JO uoneINn(

(edauazensy-piojxQ)
61-A0DUT X
OPVYO 9280p ISt

aurooeA (7qQZ9TLNd)
ueloweurzol

JO 3s0p puodag

uondduI 6T-AIAOD

aurdoeA (Zq791.LNY)
UBIOWERUIZO)

JO 3s0p pu02ag

UoneunIBA 6T-qIAOD

dd14g wireydourg

uoneumndeA 61-AIAOD
CqZ9T.LN4 JO 9SOPp ISIT

uonsdur 6T-AIAOD
UOTJBUIIILA/UOT)IIJUT
61-dIAOD

SN

oTeIN

srewdg

STewd]

STeIN

I[N

STeIN

pelN

o

6¢C

44

€L

9¢
LT

1L

By

(o117 72 Sunyg

s1)10 72 eWRAQ],
(e 1742 P
o SWEIIEM
PUBIED
(s 42 PYOW

wT0 12 A11eg
(e 10 12 PIAS

Apms

"UOTOYUT IO UOTJeUIIILA 6T-JIAQD Summoroy wnsouaidues ewrrapoLd uo sarpms jo uostredwo)) g dqey,

4

CosmoDerma 2024 « 4(117)



Joy, et al.: Bullous pyoderma gangrenosum

The mechanisms behind cutaneous manifestations in
COVID-19 are still under investigation, but likely involve
the indirect effects of immune system hyperactivity and
hypercoagulability. Interleukin 6 (IL-6) plays a key role in the
activation and accumulation of neutrophils and potentially plays
a significant role in hyperinflammation in both COVID-19 and
PG, which can initiate PG after COVID-19 infection.'"? The
vaccines can trigger human antibody and Thl cell response,
which increases blood levels of IL-2 and TNF-a, contributing
to the secretion and activation of IL-6 and JAK/STAT kinase
pathway, which also has a role in the pathophysiology of PG.
These immunological similarities might have caused the onset
of PG following COVID-19 vaccination and exacerbation
of existing PG lesions after COVID-19 infection. The details
of reported cases of PG following COVID-19 vaccination or
infection are summarized in Table 2.

CONCLUSION

Bullous PG is a rare variant of PG, which may also present
as deep ulcers with undermined borders over the lower
extremities. They should be thoroughly scrutinized and
followed up for associated diseases, especially hematological
malignancies. As COVID-19 infection continues to
wreak havoc across the world, even though there has
been substantial progress in clinical research on clinical
manifestations and pathophysiology, there are no published
case reports on exacerbation of bullous PG following
COVID-19 along with DVT. Early screening of serum CRP
and thromboprophylaxis in high-risk patients can reduce
the risk of DVT in COVID-19 infection. In this changing era
of emerging infectious diseases, its impact on pre-existing
diseases can cause varied clinical presentation, altered
treatment response, and changed prognosis and outcome,
demanding continuous education among health-care
professionals.
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