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Background: Fever, leukocytosis, and large local reactions following the pneumococcal polysaccharide vaccine
(PS23) have been described only in isolated case reports in the adult literature. Such atypical reactions can pose difficulty
to providers when determining management. Patients experiencing this noninfectious reaction may receive unneces-
sary treatment if the diagnosis of robust inflammatory response to the PS23 vaccine is not considered.

Observations: This is a clinical case series of 5 adult patients who received the influenza and PS23 vaccines and
experienced a cellulitis-like reaction, fever, and leukocytosis in the days following vaccination. Four of the five patients
received the influenza and PS23 vaccines in the same arm. The patient who received the vaccines in opposite arms had
the local findings in the arm that received the PS23 vaccine. All 5 patients sought care and 4 were admitted to the hospital

for observation or treatment with intravenous antibiotics.

Conclusions: This case series highlights potential side effects of the PS23 vaccine that are not well described in the
adult literature. Antibiotics were not helpful in treating these patients’ local and systemic symptoms. Patients with histo-
ries consistent with that highlighted in this case series may avoid antibiotics and hospitalization if their providers recog-
nize these symptoms as a noninfectious reaction to the PS23 vaccine.

Introduction

The 23-valent pneumococcal polysaccharide vaccine (PS23) is
avaccine given to protect against infection caused by Streprococcus
pneumoniae. Administration of PS23 is indicated in all persons
over 64 y and those ages 2 y and older at risk for invasive pneu-
mococcal disease.”? The advent of the pneumococcal vaccines
has successfully reduced the incidence of invasive pneumococcal
disease by 45%.7 According to the Centers for Disease Control
and Prevention, common adverse reactions reported with both
the protein conjugated and polysaccharide pneumococcal vac-
cines are pain, redness, and swelling at the injection site, limita-
tion of movement of the injected arm, fatigue, headache, fever,
chills, decreased appetite, generalized muscle pain, and joint
pain."® There are several reviews detailing local reactions with
and without systemic symptoms following PS23 vaccination in
children.® Although there are isolated case reports of systemic
reactions to the PS23 vaccine in adults, there is a paucity of evi-
dence detailing fever, leukocytosis, and cellulitis-like reaction

within 24 h of the polysaccharide vaccine."°

*Correspondence to: Kelley A von Elten; Email: Kelley.a.vonelten@health.mil

We present a series of 5 adult patients who had systemic symp-
toms, leukocytosis, and large local reactions following admin-
istration of the combination of influenza and PS23 injections.
These patients had such severe redness and swelling that treat-
ment was initiated for presumed cellulitis. Prominent leukocy-
tosis and systemic symptoms in combination with the severity
of local inflammation has not been well described in adults fol-
lowing PS23 administration and can pose both a diagnostic and
management dilemma for providers.

Cases

The 5 patients in this series ranged from ages 20 to 43 y with 3
females and 2 males (Table 1). These patients’ indications for the
PS23 vaccine included asthma, smoking, splenectomy, and prep-
aration for immunosuppressive therapy in rheumaroid arthritis.
Patients 1, 3, 4, and 5 received the influenza and PS23 vaccines
in the same arm. Patient 2 received the influenza and PS 23 vac-
cines in opposite arms. Patient 4 is the only patient who received
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an additional injection aside from the influenza and PS23 vac-
cines. She received the tetanus, diphtheria, and acellular pertussis
(Tdap) vaccine in the opposite arm.

All'5 patients developed fever greater than 101.5 °F within one
day of receiving the influenza and PS23 vaccinations (Table 2).
The highest temperature reported was 104.5 °F. In addition, all
patients reported at least one other systemic symptom such as rig-
ors or vomiting. All patients in this series experienced erythema,
edema, and warmth of the pneumococcal and influenza injec-
tion sites. The local reaction expanded well beyond the immedi-
ate injection area by day 3—4 post-vaccination. Patient 2, who
received the 2 vaccines in opposite arms, developed local ery-
thema and edema at the site of the PS23 vaccine. The arm where
the influenza vaccine was placed was normal. This suggests that
the local reaction experienced by the patients who received the
PS23 and influenza vaccines in the same arm was due to the PS23
vaccine rather than the influenza vaccine. Figure 1 demonstrates
the local inflammation demonstrated by patient 4 and described
in patients 1, 2, 3, and 5.

All 5 patients sought care within 2-3 d of vaccination and
4 were admitted to the hospital for observation, with or with-
out treatment of presumed cellulitis. All patients had signifi-
cant leukocytosis with white blood cell (WBC) counts ranging
from 19200 cells/ wL to 29700 cells/ pL (median 22000 cells/
L) with a predominance of neutrophils. A c-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR) were elevated
in patients 2 and 5, but were not checked in the others. Three
out of four admitted patients received full courses of antibiotics
to cover for common skin flora as well as methicillin-resistant
Staphylococcus aureus (Table 3). Patient 5, in particular, received

Table 1. Demographics

several different antibiotics due to worsening of the skin ery-
thema despite aggressive intravenous antibiotic therapy. Within
5-7 d, all patients experienced improvement in the skin findings
and resolution of the systemic symptoms. In one patient, the local
swelling and erythema at the injection site lasted about 2 wk.

From the records available, it appears that only patient 1 had
received the PS23 vaccine prior to this reaction. The indication
for prior PS23 vaccination was the patient’s asplenia. The date
of this prior vaccination was not available as it occurred prior
to the patient’s enrollment in the military healthcare system.
No patients included in this series have received any subsequent
pneumococcal vaccines.

Discussion

The 5 patients in this series all had leukocytosis, fever, and
large local inflammartory reactions following influenza and PS23
vaccinations. Based on the known side effects of the PS23 vac-
cine, the lack of similar findings in patients who receive the
influenza vaccine in isolation, and patient 2’s lack of influenza
vaccine-associated local symptoms, we believe these reactions
were due to the PS23 vaccine. Protracted fever and cellulitis-like
reactions to the PS23 vaccine have been described in children,
but only isolated case reports are available for adults.”'° A system-
atic review of pediatric patients receiving the PS23 vaccine at the
duPont Hospital for Children found a local reaction rate of 50%
with higher likelihood in patients who had been previously vac-
cinated. That review also showed a systemic reaction rate of 1%.°
To our knowledge, this is the first case series in adults detailing

Patient 1 2 3 4 5

Age (years) 28 21 20 43 33

Sex M F M F F

Influenza and PS23 Y Y* Y Y Y
Indication asplenia asthma smoking asthma Imm. therapy**

PS23
Other injections N N N Y(Tdap) N
Revaccination Y N N N N

*Received PS23 and influenza vaccines in opposite arms. **Immunosuppressive therapy in rheumatoid arthritis patient. Y, Yes; N, No.

Table 2. Symptoms and labs

Patient 1 2 5
Symptoms within 1d Y Y Y
Erythema/swelling Y Y Y
Max temp. (°F) 104.5 103.2 103 102.8 101.8
Rigors - - Y Y
Vomiting Y Y N
WBC(K/pL) 29.7 20.7 22.8 22 19.2
ESR (mm/hr) - 92 - - 71
CRP(mg/dl) - 20 - - 14

WBC reference range, 4.5-13.5 K/p.L; ESR reference range, 4-27 mm/hr. CRP reference range, 0.0-0.5 mg/dl. Y, Yes; N, No.
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a febrile reaction with leukocytosis and local inflammation in
response to the PS23 vaccine.

The impact of such reactions is not insignificant as 4 of 5
patients in this series were hospitalized for observation or treat-
ment of presumed cellulitis. Similarly, the majority of patients
were placed on at least one course of antibiotics, including sev-
eral different agents in 2 cases. Such measures were ineffective in
treating the patients in this series who were likely experiencing a
noninfectious inflammatory response to the PS23 vaccination.
This inflammatory response hypothesis is based on the tim-
ing of symptoms and leukocytosis. In addition, patients 2 and
5 had elevation of the nonspecific inflammatory markers ESR
and CRP. It is important to note that the 5 patients in this series
all experienced fever and systemic symptoms with local ery-
thema within 24 h of PS23 administration, and this timing is
not consistent with a secondary infection of the injection site. In
addition, the patients who were treated with antibiotics did not
improve as would be expected if these local reactions represented
cellulitis infection.

It has been reported that local reactions are more common fol-
lowing repeat vaccination with the pneumococcal polysaccharide
vaccine, but only one of the patients in our series had received
the PS23 vaccine before."! Although the etiology of this reac-
tion is unclear, one hypothesis based on these patients’ timing of
symptoms and leukocytosis is that it is due to a robust cytokine
response to the vaccine. Two of the five patients had nonspe-
cific inflammatory markers drawn which were elevated. Because
this is a retrospective review, specific cytokine analysis for these
patients is not available. Further research is needed to help clarify
the role of such underlying inflammatory mechanisms.

This type of reaction should be considered in patients with
a similar constellation of symptoms following the PS23 vac-
cine, especially when such symptoms persist or worsen despite
appropriate antibiotics. Providers should be aware that such PS23
related reactions can occur, allowing timely diagnosis and appro-
priate management. The timing of onset of symptoms and lack
of resolution of symptoms in those who received antibiotics sup-
ports that these symptoms were not infectious. Patients with his-
tories consistent with that highlighted in this series may benefit
from symptomatic treatment with oral anti-inflammatories, and
may avoid hospitalization and antibiotics if their symptoms are
recognized as a noninfectious response to the PS23 vaccine.

Methods

We performed a search of the Vaccine Healthcare Centers
Network database, called the Vaccine Adverse Event Clinical
System (VAECS), after a patient presented with systemic symp-
toms and a cellulitis-like rash following the influenza and PS23
vaccines. VAECS is a secure, web based application that allows
nurse case managers to document vaccine related adverse reac-
tions, incident reports, and exemptions for Department of
Defense affiliated vaccinees. A search was performed for systemic
reactions to the PS23 vaccine, and 117 cases were identified.

www.landesbioscience.com

Figure 1. Left arm of patient 4 showing erythema of the upper arm
where she received the PS23 and influenza vaccines 5 d prior. Patient’s

consent was obtained to publish the picture.

Table 3. Treatment

Patient 1 2 3 4 5
Admitted Y Y Y N Y
Antibiotics in hospital Y N Y N/A Y
Antibiotics post discharge Y N Y N/A Y

Y, Yes; N, No; N/A, not applicable.

Nine cases reported leukocytosis, fever, and local reactions fol-
lowing the PS23. Four of the nine cases had either received multi-
ple other vaccines, may have already been ill, or did not have labs
available, so were not included in this series. Five patients were
identified with similar histories following the co-administration
of the influenza and PS23 vaccines and are included in this series.
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