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Abstract

Background: Vaccinations have been widely used worldwide since their invention to prevent various diseases, but
they can also have some adverse effects ranging from mild local reactions to serious side effects. These adverse
effects are generally self-limited and resolve within a short time without any treatment. While a sterile abscess
following vaccination is a rare condition in adults, many cases have been reported regarding children in the
literature. Here, we report a case of recurrent sterile abscesses, which occurred after a Td vaccination, treated with
corticosteroids.

Case presentation: A 22-year old woman was admitted to our department with a complaint of swelling at the site of
the vaccination. On physical examination, this mass was about 6 X 6 cm in size and fluctuating, but there were no pain
complaints and no redness present. She had received her Td vaccination 3 weeks ago and the swelling had started at
the site of the injection 4 days following this immunization. Oral amoxicillin/clavulanic acid and local antibiotic cream
were administered for 10 days. The laboratory values were unremarkable. Despite the administration of antibiotics, the
swelling did not regress, and on the contrary, continued to increase in size. On ultrasound, two interconnected
abscesses were observed in the subcutaneous area, and did not involve the muscle tissue. Later, the abscesses were
completely drained, and the samples were cultured. The current antibiotics were continued. The gram staining of the
samples revealed abundant leukocytes but no microorganisms. The solid and liquid cultures of the materials remained
negative. Despite the administration of multiple drainages and antibiotics, the mass recurred. Finally, the patient was
considered to have a sterile abscess due to Td immunization. The antimicrobials were stopped. Local and oral
corticosteroids were initiated. The swelling regressed significantly, and the treatments continued for 7 days. The patient
has been doing well and has had no recurrence for over a year.

Conclusions: Corticosteroids appeared to improve the patient and therefore we suggest that the efficacy and route of
administration of steroids in this situation should be explored further.
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Background

Tetanus is a severe life-threatening disease caused by
Clostridium Tetani and can be prevented through
immunization with tetanus-toxoid-containing vaccines.
These vaccinations have been widely administered in
both children and adults. They have some adverse effects
ranging from mild local reactions such as pain, tender-
ness, and swelling, to serious side effects such as seizures
and acute encephalopathy [1, 2]. While a sterile abscess
following vaccination is a rare condition in adults, many
cases have been reported in children in the literature [3—
7]. Here, we report a case of recurrent sterile abscess fol-
lowing Tetanus-diphtheria (Td) vaccination in an im-
munocompetent host.

Case presentation

A 22-year-old female patient was admitted to our clinic
with swelling at the site of the vaccination. She had re-
ceived her Td vaccination for internship 3 weeks ago,
and the swelling had started at the injection site 4 days
following this immunization. The vaccine was a toxoid
vaccine containing aluminum adjuvant (Tedatif; Turk
Drug and Serum Industry Inc). On physical examination,
this mass was about 6 x 6 cm in size and fluctuating, but
had no pain, and no redness (Fig. 1). Oral amoxicillin/
clavulanic acid (daily 2x1 gram) and local antibiotic
(2% cream, Fusidic acid 2 x 1) were applied for 10 days.
She had no immunosuppressive disease and no history
of recurrent infection. On her medical history, she had
received all of her childhood vaccinations and had not
experienced any serious side effects. During admission,
the patient had no history of trauma, and no fever, and
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no lymphadenopathy on examination. The laboratory
values showed a total white blood cells count of 6500
cells/ McL, with 70% neutrophils, while C3, C4, im-
munoglobulin (Ig) A, IgM, IgG, IgE, sedimentation rate,
and C-reactive protein were within normal ranges. Ser-
ology for human immunodeficiency virus was negative.
On ultrasound, two interconnected abscesses were seen
in the subcutaneous area, and did not involve the muscle
tissue (Fig. 2). She was not pregnant and did not receive
any other vaccines simultaneously. Despite the adminis-
tration of antibiotics, the swelling did not regress, and
on the contrary, continued to increase in size. Later, the
abscesses were completely drained, and the samples
were cultured. The current antibiotics were continued.
The gram staining of the samples revealed abundant leu-
kocytes but no microorganisms. The solid and liquid
cultures of the materials remained negative, although
they were repeated more than once. Under the current
antibiotic treatments, the swelling appeared again at the
same site 6 days after the first draining. Then the mass
was re-drained. The cultures of samples remained nega-
tive and no specific etiology was reached. However,
seven days after the second draining, the mass re-
appeared. Following the drainage, the abscesses were
cultured. The abscess aspirate was not cultured for tu-
berculous bacilli. The Ehrlich-Ziehl-Neelsen of the sam-
ple was negative and other results including cultures and
gram staining of the specimens remained negative. After
a course of 23 days of treatment, the causal etiology was
not identified. Finally, the patient was regarded as having
a sterile abscess due to the Td immunization. The anti-
microbials were stopped and oral prednisolone (daily 40

Fig. 1 Fluctuant and painless mass without warmth and erythema
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Fig. 2 Two interconnected abscesses in the subcutaneous area

mg) and mometasone furoate (0.1% cream, 2 x 1) were
initiated. The swelling regressed significantly, and the
treatments continued for seven days. The patient has
been doing well and no recurrence has been observed
for over a year.

Discussion and conclusions

With common, modern, and safe vaccines, although the
incidence of vaccine-preventable diseases has decreased
significantly, vaccination can still give rise to some un-
desirable side effects. These adverse effects generally are
self-limited and they get resolved in a short period of
time without any treatment [8]. However, in this case,
the mass recurred for more than 3 weeks and its recur-
rence was atypical and extraordinary. Moreover, al-
though previous cases of a single abscess had been
reported, interestingly our case had two interconnected
abscesses. Since the majority of vaccinations are admin-
istered in children, adverse events are commonly seen in
these populations. These events have been more fre-
quently reported in females than males following diph-
theria, tetanus, and pertussis (DTaP) vaccinations [9—
11]. In our case, the patient was an adult female, and she
denied any past adverse reaction following any previous
immunization. The case report patient also received a
different type of vaccine Td not including pertussis.

A sterile abscess is a condition in which infectious eti-
ology cannot be shown or it is defined as a type IV
hypersensitivity reaction to vaccination in literature, but
there is only limited data available supporting delayed-

type hypersensitivity [12]. Sterile abscess formation fol-
lowing DTaP immunization very rarely occurs in 6—10
per million doses of DTaP vaccination [13]. Generally,
fever and lymphadenopathy do not accompany a sterile
abscess, and the pus remains negative for infectious eti-
ology with gram staining, culture, and other tests [12].
Most abscesses at the site of vaccination are caused by
infection and generally, a combination of drainage and
antibiotics is initially administered for treatment [14].
Yet, her mass failed to improve on the combination of
these treatments. On the other hand, gram staining is a
test that gives an early indication of potential bacteria
through visualization of the bacteria and not affected by
prior antibiotic use. Therefore, as recommended by Wise
etal, it was included in the diagnostic test for making
the distinction between an infectious abscess and a ster-
ile abscess in 2007 [12]. Also, in such recurrent ab-
scesses; generally infectious etiology was not found, and
the patients were finally diagnosed with sterile abscesses
in many studies [3-7, 11, 15]. Therefore, a sterile abscess
should be considered in such cases.

The pathogenesis of sterile abscess following vaccin-
ation is not well elucidated and little information is
found on the etiology, the optimal evaluation, and the
treatment of this entity [12]. Some studies have reported
about injection site abscesses after vaccinations and
stated many different causes including bacterial contam-
ination of the vials or syringes, faulty technique, and
hypersensitivity reaction to high level of aluminum adju-
vant [8, 16, 17]. Most inactivated vaccines contain an
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Fig. 3 Patch testing to the vaccine components

adjuvant and are administered intramuscularly. An adju-
vant is a vaccine component and can cause an exagger-
ated local reaction if not injected into the muscle [11,
18]. Proper injection technique is a critical component
of a successful immunization. Needles must be sterile,
and disposable, and also a separate needle and syringe
should be used for each injection. Inappropriate needle
selection, aspiration prior to injection of the vaccine,
and wrong injection route are among the faulty adminis-
tration techniques [19]. Adverse events are more com-
mon if a vaccine is injected subcutaneously instead of
intramuscularly. Our patient received an inactivated vac-
cine containing aluminum adjuvant. Her abscesses were
located in the subcutaneous area and the muscle tissue
was not involved. Therefore, a sterile abscess could have
resulted from misinjection in our case. Also, it has been
suggested that recurrent sterile abscesses are primarily
associated with aluminum-adsorbed vaccines [14, 18].
Aluminum is commonly used as an adjuvant in many
vaccines, and facilitates a delayed release of antigen at
the site of injection, thus prolonging contact with
antigen-presenting cells [20]. This may lead to an accu-
mulation of macrophages and immune cells at the site of
injection, which may incidentally trigger the formation
of sterile abscesses [20]. In the present case, aluminum,
formaldehyde, 2-phenoxyethanol, and thimerosal were
considered as possible causes of a sterile abscess. Patch
testing was performed but remained negative for all of
them (Fig. 3). In the literature, sterile abscesses were
treated with drainage [7, 11, 15, 21, 22]. Our patient is
the first case reported who was treated with corticoste-
roids. As corticosteroids are used in the treatment of

inflammatory, allergic, and immunologic disorders; they
were administered to the patient in order to reduce in-
flammation, but subsequently caused a complete cure.

As a result, corticosteroids appeared to improve the
patient and therefore we suggest that the efficacy and
route of administration of steroids in this situation
should be explored further.

Abbreviations
DTaP: Diphtheria, tetanus and pertussis; Ig: Immunoglobulin; Td: Tetanus-
diphtheria

Acknowledgements
Not applicable.

Authors’ contributions

AK collected the data, prepared the manuscript and coordinated the study.
S.YK was responsible for final editing of the manuscript. All authors
participated in writing and revising the manuscript. All authors have read
and approved the final manuscript.

Funding
No funding was received for this case report.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Ethics approval or consent to participate was not applicable.

Consent for publication
The patient gave written consent for her personal or clinical details along
with any identifying images to be published in this case.

Competing interests
All authors declare that they have no competing interests.



Kaya and Kaya BMC Infectious Diseases

(2021) 21:53

Author details

'Department of Infectious Diseases, istanbul Training and Research Hospital,
Istanbul, Turkey. *Infectious Diseases Unit, Sungurlu State Hospital, Corum,
Turkey.

Received: 29 February 2020 Accepted: 29 December 2020
Published online: 12 January 2021

References

1.

20.

21.

22.

Quast U, Hennessen W, Widmark RM. Mono and polyneuritis after tetanus
vaccination (1970-1977). Dev Biol Stand. 1979:43:25-32.

Liang JL, Tiwari T, Moro P, Messonnier NE, Reingold A, Sawyer M, et al.
Prevention of pertussis, tetanus, and diphtheria with vaccines in the United
States: Recommendations of the Advisory Committee on Immunization
Practices (ACIP). MMWR Recommend Rep. 2018,67:1-44.

Sharma J, Sharma T, Bhatt GC, Bhargava R. Isolated cold abscess of the
thigh in an immunocompetent infant. Trop Doctor. 2014;44:221-2.

Lauren CT, Belsito DV, Morel KD, LaRussa P. Case report of subcutaneous
nodules and sterile abscesses due to delayed type hypersensitivity to
aluminum-containing vaccines. Pediatrics. 2016;138:220141690.

Katz LD. Vaccination-induced myositis with intramuscular sterile abscess
formation. Skeletal Radiol. 2011;40:1099-101.

Polat AV, Bekci T, Dabak N, Ulu EMK; Selcuk MB. Vaccine-induced myositis
with intramuscular sterile abscess formation: MRI and ultrasound findings.
Skeletal Radiol. 2015;44:1849-52.

Vargas KM, Koil A, Dehority W. Recurrent Sterile Abscesses After
Immunization With Aluminum-Adjuvant Based Vaccines. Clin Pediatr. 2018;
57:733-7.

Simon P, Chen R, Elliott J, Schwartz B. Outbreak of pyogenic abscesses after
diphtheria and tetanus toxoids and pertussis vaccination. Pediatr Infect Dis
1.1993;12:368-71.

Harper MJ. Side Effects of Diphtheria-Tetanus Toxoid in Adults. J Reprod
Fertil. 1964;7:211-20.

Vermeer-debondt P, Moorer-Lancer N, Phaff T, Oostvogels B, Wesselo C, Van
Der Maas N. Adverse events in the Netherlands vaccination Programme. 2010.
Injection site abscesses after administration of Infanrix hexa ® and synflorix ©
at infant age. https://www.lareb.nl/media/3125/signals_2017_injection-site-
abscesses-afteradministration-of-infanrix-hexa_.pdf. Accessed 7 Sep 2020.
Wise RP, Bonhoeffer J, Beeler J, Donato H, Downie P, Matthews D, et al.
Abscess at injection site: Case definition and guidelines for collection,
analysis, and presentation of immunization safety data. Vaccine. 2007;25:
5717-24.

Services H. Update: vaccine side effects, adverse reactions, contraindications,
and precautions. Recommendations of the Advisory Committee on
Immunization Practices (ACIP). vol. 45. 1996.

Communicable Disease Control Manual Chapter 2: Immunization Part 1 -
Immunization Schedules (BCCDC). 2017.

Lehman HK, Faden HS, Fang YV, Ballow M. A Case of Recurrent Sterile
Abscesses following Vaccination: Delayed Hypersensitivity to Aluminum. J
Pediatr. 2008;152:133-5.

Greaves WL, Hinman AR, Facklam RR, Allman KC, Barrett CL, Stetler HC.
Streptococcal abscesses following diphtheria-tetanus toxoid-pertussis
vaccination. Pediatr Infect Dis. 1982;1:388-90.

Bernier RH, Frank JA, Nolan TF. Abscesses Complicating DTP Vaccination.
Am J Dis Child. 1981;135:826-8.

Cook IF. Best vaccination practice and medically attended injection site
events following deltoid intramuscular injection. Hum Vaccines
Immunother. 2015;11:1184-91.

Vaccine administration practices: Canadian Immunization. https://www.
canada.ca/en/public-health/services/publications/healthy-living/
canadianimmunization-guide-part-1-key-immunization-information/page-8-
vaccine-administration-practices. Accessed 25 Oct 2020.

He P, Zou Y, Hu Z. Advances in aluminum hydroxide-based adjuvant
research and its mechanism. Hum Vaccines Immunother. 2015;11:477-88.
Klein NP, Edwards KM, Sparks RC, Dekker CL. Recurrent sterile abscesses
following aluminium adjuvant-containing vaccines. BMJ Case Rep 2009.
2009:bcr0920080951.

Lucca JM, Sebastian J, Ravi MD, Parthasarathi G. Sterile Abscess Following
Hepatitis B Vaccination in a New Born- A Case Report. J Clin Diagn Res.
2019;13:9-10.

Page 5 of 5

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.lareb.nl/media/3125/signals_2017_injection-site-abscesses-afteradministration-of-infanrix-hexa_.pdf
https://www.lareb.nl/media/3125/signals_2017_injection-site-abscesses-afteradministration-of-infanrix-hexa_.pdf
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadianimmunization-guide-part-1-key-immunization-information/page-8-vaccine-administration-practices
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadianimmunization-guide-part-1-key-immunization-information/page-8-vaccine-administration-practices
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadianimmunization-guide-part-1-key-immunization-information/page-8-vaccine-administration-practices
https://www.canada.ca/en/public-health/services/publications/healthy-living/canadianimmunization-guide-part-1-key-immunization-information/page-8-vaccine-administration-practices

	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

