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1 | BACKGROUND

With the ongoing battle against the coronavirus disease
2019 (COVID-19), there is a need for rapid vaccination in
order to manage this disease.

Both the short-term and the long-term side effects of
the available vaccines are yet to be revealed. Therefore,
gathering and reporting evidence in this regard is vital to
increase awareness of probable complications. Secondary
lymphedema is a condition that develops as a result of a
disease, trauma, or an iatrogenic process that damages
the lymphatic system, such as surgery or radiation.?
Secondary lymphedema can cause edema in the clinic.’
Vaccinations have been linked to lymphoedema, but there
is no reliable scientific evidence to back up or refute this
claim.* Here, we report a case of secondary lymphedema
following the second dose of Sinopharm (BBIBP-CorV)
COVID-19 vaccination.

A 68-year-old man without complications following his first dose of Sinopharm
(BBIBP-CorV) COVID-19 vaccine developed left foot and ankle edema, extending
to his left leg 3days after his second dose. Color-Doppler sonography and lym-
phoscintigraphy showed extensive soft tissue swelling and fat edema in both legs,
proposing lymphatic drainage disorder.

cellulitis, COVID-19, lymphedema, vaccination

2 | CASE PRESENTATION

The patient is 68-year-old man with a history of COVID-19
infection in July 2021. About 75% of pulmonary paren-
chyma was involved. As a result, the patient was hospi-
talized and treated with a course of Remdesivir. About
2 months after his COVID-19 infection, the patient re-
ceived the first dose of the Sinopharm (BBIBP-CorV)
COVID-19 vaccine. There were no complications or any
unusual symptoms after the first injection.

A month after the first dose, the patient received the
second dose of the Sinopharm COVID-19 vaccine. Three
days after the second dose, the patient developed edema
in his left foot and ankle. This edema then extended to his
entire left leg.

Due to these events, the patient visited a hospital where
he underwent Color-Doppler Sonography (CDS), which
showed extensive soft tissue swelling and fat edema in
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both legs, proposing a lymphatic drainage disorder. There
were no signs of clot or deep vein thrombosis in the legs,
and blood flow was normal in the popliteal and femoral
veins, with good compressibility. A small baker's cyst was
also present in the right popliteal cavity.

Five days after the initiation of edema in his left leg,
the patient developed edema in his right foot and ankle.
The edemas in both feet had redness and were warm to
the touch. Due to the unexplainable edema and redness of
both legs, the patient was referred to a vascular surgeon.
Upon visiting, the patient had bilateral lower extrem-
ity edema. The edema was pitting and did not extend to
the knees or higher. There was no ischemia, ecchymosis,
arthritis, or any sign of articular trauma. All the distal
lower extremity pulses were detected and were normal
(Figure 1).

The patient stated he had no history of diabetes, heart
diseases, hypertension, and thyroid diseases. There was
also no history of rheumatologic diseases or any previous
deep vein thrombosis. The patient also stated that he had a
right knee injury 4 years ago, which was completely healed
and did not cause any problems for him since. There is
also a history of inguinal hernia from 35years prior. The
hernia was successfully repaired. The relation between
the past inguinal hernia and the findings of this study is
yet to be discovered. The patient has been an active indi-
vidual who hikes daily and climbs mountains weekly.

Lymphangitis and cellulitis were the most probable
differential diagnosis. Therefore, the patient was given an
oral antibiotic (Levofloxacin 500 mg daily) for 2 weeks.

FIGURE 1 Bilateral pitting edema; limited below the knees

Laboratory data demonstrated high levels of inflamma-
tory factors, including Erythrocyte sedimentation rate of
68 mm/h and positive C-Reactive Protein. Albumin levels
were normal and 3.9 g/dl. The patients’ other tests were
normal, including complete blood count, liver enzyme
levels, kidney function, thyroid function, and rheumatoid
factors. Echocardiography was also unremarkable.

The repeated CDS showed no sign of deep vein throm-
bosis, cloth, or varicose veins. The small baker cyst men-
tioned in the earlier CDS was also present. All veins were
compressible. There were also no signs of obstruction
or narrowing of the arteries. No insufficiencies in the
Saphenofemoral junction or Saphenopopliteal junction
were seen. The CDS also showed subcutaneous edema in
both the ankle and foot of both lower extremities.

These results confirmed the lymphangitis and celluli-
tis diagnosis. The patient received Levofloxacin (500 mg
daily), Aspirin (80mg daily), and Apixaban (2.5 mg two
times per day) for 2 weeks.

Ensuing, the redness and the warmth were mostly re-
solved, but the edema of the legs was unchanged. The pa-
tient received a Lymphoscintigraphy with two injections
of 0.5mCi99m-Tc-phytate in the first interdigital web of
both feet. This study revealed lymph drainage insuffi-
ciency in the right inguinal area and the lower part of the
trunk. There were no findings indicating any lymph drain-
age insufficiency in the left groin.

Our patient also received a computed tomography (CT)
scan of the abdomen, pelvis, and leg. The CT scan showed
no sign of tumor or lymphadenopathy in the abdominal or
para-aortic areas.

Considering the clinical features of this edema (foot
hump and edema in feet, ankles, and legs), we can con-
clude that the patient was suffering from the early stages
of lymphedema. Bearing in mind that the patient's his-
tory of vaccination was just 3days before the symptoms
appeared, and there are papers on similar symptoms after
COVID-19 infections, it can be concluded that this lymph-
edema is a probable symptom of COVID-19 vaccination.

3 | DISCUSSION
COVID-19 patients can develop a variety of clinical symp-
toms. The most prominent is an increased risk of venous
thromboembolism, which includes deep venous throm-
bosis (DVT).” Recent findings imply that vaccination, and
the illness, can cause cerebral venous thrombosis, por-
tal venous thrombosis, and DVT, all of which are major
issues.>®

In several studies, Sinopharm has been shown to
be safe and well-tolerated, with all vaccinated patients
reporting a strong humoral immune response.”® The
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distribution of these vaccinations to lymph nodes via
dendritic cells determines their efficiency. Some anti-
gens can be directly transmitted to lymph nodes.” Some
individuals, particularly those with afferent lymphat-
ics or lymph nodes, are vulnerable to vaccine-induced
lymphadenopathy during this phase.'® As a result, the
Centers for Disease Control and Prevention (CDC) rec-
ommends that individuals at risk of lymphedema get
COVID-19 immunization on the opposite arm or leg.
Our case demonstrates the first report of lymphadenitis
following Sinopharm vaccination in a male individual
without any significant past medical history. This com-
plication has also been previously reported following
the BNT16b2 Pfizer vaccine.'!

Cellulitis following COVID-19 has also been rarely
reported in the literature.'*"® A study from Japan also
reported four patients with secondary lymphedema on
lower limbs developed cellulitis following the COVID-19
mRNA vaccination.' According to a study regarding cu-
taneous allergic responses following vaccination, 63% of
individuals had symptoms after the second vaccination
dose but not after the first, similar to our case'>; however,
some reports state cutaneous responses following the ini-
tial vaccine.'* In our case, the increase in inflammatory
markers along treatment with oral antibiotics was benefi-
cial in confirming the diagnosis of cellulitis rather than an
allergic response.

COVID-19 infection and detection among health
care professionals is also an important issue, which has
been relatively controlled with mass vaccination pro-
grams.m"23 However, BNT162b2 mRNA vaccination in
medical professionals resulted in cellulitis in 0 out of
1245 subjects.”* Out of 1116 subjects who received the
mRNA-1273 vaccination, no one experienced cellulitis.?
According to some reports,*® cellulitis only developed at
the site of the local vaccination. In a report by Okazaki
et al.,'* only two of the four patients had CRP data; in
both cases, the levels were elevated, and the eosinophil
counts were within normal limits. According to a study
on cutaneous allergic reactions following vaccinations,
63% of cases experienced reactions only after the sec-
ond vaccination and not for the first.'® In contrast, after
receiving the first vaccination in Okazaki et al. study,™*
three out of four patients experienced skin reactions.
Since those who received the first vaccination dose were
sensitized and then experienced an immune response
after receiving the second dose, they concluded that the
reaction was not allergic. Additionally, the success of
oral antibiotic therapy alone supported the diagnosis of
cellulitis rather than an allergic reaction.

There is a proposed mechanism for frequent activa-
tion of cellulitis at lymphedema lesions as a side effect
of COVID-19 mRNA vaccines. The way this mechanism
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may work is by hyaluronan accumulation. Hyaluronan
can build up in lymphedema lesions, causing inflam-
mation to deteriorate. This substance is commonly used
as a dermal filler. Therefore, COVID-19 mRNA vaccina-
tion has been linked to inflammatory responses to hyal-
uronan and dermal fillers.'>*” Furthermore, lymphatics
are the primary pathway for hyaluronan drainage.”®*
Hyaluronan can accumulate in tissues with dysfunc-
tional lymphatics, such as lymphedema and tumors.?**
Overall, following COVID-19 mRNA immunization,
hyaluronan-accumulating tissues may become highly
immunogenic. These tissues develop cellulitis. This cel-
lulitis is a response to the invasion of pathogens. Since
these pathogens are low-immunogenic, hosts usually do
not respond to these pathogens. Inflammation changes
lymphatic shape, impairs drainage performance, and
worsens lymphedema.*® In cancer models, lymphatics
with atypical shapes also reduced immune function.?’
As a result, they might compromise immune function
in infectious disorders like cellulitis. As a result, imme-
diate treatment of cellulitis at lymphedema lesions is
vital.

4 | CONCLUSION

Secondary lymphedema should be considered among
the complications of the COVID-19 vaccine. This case re-
port demonstrates that individuals who have received a
COVID-19 vaccine may get swelling of the lower extremi-
ties for no apparent reason. In these cases, the possibil-
ity of DVT should be ruled out first. However, we cannot
ignore the possibility of transitory lymphedema related
to lymphatic system failure without atypical ultrasono-
graphic results. Prolonged inflammation in lymphedema
patients might compromise lymphatic function and in-
crease edema. As a result, we should consider the pre-
vention and rapid management of cellulitis and utilize
intensive skincare and antibiotic therapy at the time of
vaccination. Because most of the symptoms are modest,
short-term rehabilitation treatment is beneficial alone.
Both patients and physicians must be aware of possible
complications in the event of widespread immunization
since new, unexpected, or significant side effects must be
reported if they are suspected.
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